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(54) DATA SHARING METHOD, TERMINAL, AND MEDIUM ON WHICH PROGRAM IS RECORDED 



(57) In the case an update is generated for shared 
data housed in each terminal that composes a computer 
system, a terminal uniquely determined for every update 
based on a predetermined prescribed algorithm simul- 
taneously transmits update information to the other ter- 
minals. In addition, information relating to member data 



within the group is also treated as shared data. Discrim- 
ination numbers are assigned to update information 
generated for shared data. During simultaneous multi- 
cast transmission, a discrimination number is transmit- 
ted together with update information, and that discrimi- 
nation number is also managed as shared data in each 
terminal. 
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Description 

BACKGROUND OF THE INVENTION 

5 FIELD OF THE INVENTION 

[0001] The present invention relates to a data sharing method, a terminal and a medium on which a program is 
recorded, and more particularly, to a technology for maintaining consistency of shared information housed in each 
terminal connected on a network. 

10 

DESCRIPTION OF THE RELATED ART 

[0002] In a computer system composed of a group of a plurality of terminals interconnected via a network, there are 
cases in which the programs housed in each terminal as well as the data corresponding to said programs are used as 
15 shared data within the group. This shared data is used so as to be in the most recent state in all terminals within the 
group. 

[0003] In such a computer system, a server device is installed within the group. This server device simultaneously 
transmits the most recent information of shared data generated in each terminal within the group to all terminals within 
the group. As a result, the consistency of shared data housed in each terminal belonging to the same group is main- 
20 tained. 

[0004] However, in this type of computer system, in the case of running, for example, a role playing game that can 
be simultaneously participated in by a large number of people, terminals within the group may be frequently inter- 
changed as a result of a terminal participating in the game after the game has started or as a result of a terminal 
withdrawing from the game before it is finished. In such cases, when shared data housed in each terminal is attempted 
25 to be retained in the most recent state, the processing load on the server device becomes extremely high. 

[0005] Thus, computer systems require a high-performance server device. For this reason, it is difficult to realize an 
economic computer system. 

DISCLOSURE OF THE INVENTION 

30 

[0006] The present invention provides a data sharing method, terminal and medium on which a program is recorded 
that are capable of maintaining the consistency of shared data housed in each terminal while reducing the processing 
load in each terminal without using a high-performance server device in the O type of computer system described above. 
[0007] According to one mode of the present invention, the present invention provides a data sharing method in 

35 which data is shared within a group composed of a plurality of terminals interconnected via a network, said method 
being provided with a simultaneous multicast transmission terminal determination step in which, in the case an update 
is generated for shared data that contains basic data shared within the group and member data relating to each terminal 
within the group, any one of the plurality of terminals is determined to be a simultaneous multicast transmission terminal 
that simultaneously transmits update information relating to updating to each terminal within the group according to a 

40 predetermined determination method, a transmission step in which update information is transmitted to the simultane- 
ous multicast transmission terminal determined in the simultaneous multicast transmission terminal determination step 
from each terminal, a simultaneous multicast transmission step in which update information is simultaneously trans- 
mitted to the terminal corresponding to the member data by the simultaneous multicast transmission terminal, and an 
updating step in which shared data is updated according to the received update information in each terminal that has 

45 received the simultaneously transmitted update information. 

[0008] Each terminal may be provided with a discrimination number storage step in which a discrimination number 
corresponding to update information is stored corresponding to shared data, the transmission step may transmit the 
discrimination number stored in the discrimination number storage step in addition to update information, and the 
simultaneous multicast transmission step may simultaneously transmit a discrimination number that is larger than the 

50 received discrimination number in the form of a new discrimination number in addition to update information. 

[0009] The simultaneous multicast transmission terminal may be provided with a discrimination number judgment 
step in which the size of the discrimination number is judged by comparing the received discrimination number and 
the discrimination number stored in the above-mentioned discrimination number storage step, and the simultaneous 
multicast transmission step may simultaneously transmit the discrimination number in the case the received discrimi- 

55 nation number has been judged to be equal to or greater than the discrimination number stored in the discrimination 
number storage step in the discrimination number judgment step. 

[001 0] Each terminal may also be provided with a mandatory si multaneous multicast transmission validity information 
storage step which houses mandatory simultaneous multicast transmission validity information that indicates whether 
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or not update information is to be forcibly simultaneously transmitted, and the transmission step may transmit mandatory 
simultaneous multicast transmission validity information in addition to update information and discrimination number. 
[0011] The simultaneous multicast transmission step may simultaneously transmit update information in the case 
mandatory simultaneous multicast transmission validity information indicates that update information is to be forcibly 

s simultaneously transmitted. 

[0012] Each terminal may also be provided with a reception step in which update information and a new discrimination 
number are received, and a discrimination number judgment step in which the size of the discrimination number is 
judged by comparing the new discrimination number with the discrimination number stored in the discrimination number 
storage step, and the updating step may update shared data according to received update information in the case the 

10 new discrimination number has been judged in the discrimination number judgment step to be larger than the discrim- 
ination number stored in the discrimination number storage step. 

[0013] Each terminal may also be provided with a terminal number assignment step in which consecutive integers 
from "n to the total, number of terminals in the group - 1" (n is an integer) are assigned as terminal numbers to each 
terminal so as not to be duplicated, and the determination method may determine as the simultaneous multicast trans- 
15 mission terminal the terminal to which a terminal number is assigned that corresponds to the remainder after dividing 
the discrimination number stored in the discrimination number storage step by the number of terminals corresponding 
to the member data. 

[0014] Member data may contain the performance value of each terminal, and the determination method may de- 
termine the above-mentioned simultaneous multicast transmission terminal based on the performance value. 

20 [0015] Each terminal may also be provided with a terminal number assignment step in which consecutive integers 
from n to "n + the number of terminals within the group that exceed a prescribed reference value - 1 " (n is an integer) 
are assigned as terminal numbers only to those terminals for which the performance value contained in member data 
exceeds the prescribed reference value so as not to be duplicated, and the determination method may determine as 
the simultaneous multicast transmission terminal the terminal to which a terminal number is assigned that corresponds 

25 to the remainder after dividing the discrimination number stored in the discrimination number storage step by the number 
of terminals corresponding to the member data that exceed the reference value. 

[0016] The simultaneous multicast transmission terminal may be provided with a next simultaneous multicast trans- 
mission terminal determination step that determines the next simultaneous multicast transmission terminal that simul- 
taneously transmits the next update information, a starting notification transmission step that transmits simultaneous 

30 multicast transmission starting notification which indicates that simultaneous multicast transmission has started in ad- 
dition to update information to the next simultaneous multicast transmission terminal determined in the next simulta- 
neous multicast transmission terminal determination step, and an ending notification transmission step that transmits 
a simultaneous multicast transmission ending notification which indicates that simultaneous multicast transmission 
has ended to the next simultaneous multicast transmission terminal, while the next simultaneous multicast transmission 

35 terminal may be provided with a notification reception step that receives update information, simultaneous multicast 
transmission starting notification and simultaneous multicast transmission ending notification, and a proxy simultane- 
ous multicast transmission step in which, in the case a simultaneous multicast transmission ending notification has not 
yet been received when a prescribed amount of time has elapsed after receiving a simultaneous multicast transmission 
starting notification in the notification reception step; update information is simultaneously transmitted to the terminal 

40 corresponding to member data. 

[0017] The next simultaneous multicast transmission terminal may also be provided with an update information re- 
ception step in which update information transmitted from each terminal is received, and a proxy simultaneous multicast 
transmission step in which, in the case update information is update information that is to be transmitted to the simul- 
taneous multicast transmission terminal, said update information is simultaneously transmitted to the terminal corre- 

45 sponding to member data. 

[001 8] Each terminal may also be provided with a response judgment step in which a judgment is made as to whether 
or not there is a response from the simultaneous multicast transmission terminal that has transmitted update informa- 
tion, and a next simultaneous multicast transmission terminal determination step in which that next simultaneous mul- 
ticast transmission terminal is determined that simultaneously transmits the next update information, and the trans- 

50 mission step may transmit update information to the next simultaneous multicast transmission terminal determined in 
the next simultaneous multicast transmission terminal determination step in the case there is judged to be no response 
in the response judgment step. 

[0019] The next simultaneous multicast transmission terminal may also be provided with a proxy simultaneous mul- 
ticast transmission step in which update information is simultaneously transmitted to the terminal corresponding to 
55 member data. 

[0020] Each terminal may also be provided with a malfunction judgment step in which a judgment is made as to 
whether or not there is a mal function in another terminal belonging to the group, and a next simultaneous multicast 
transmission terminal determination step in which the next simultaneous multicast transmission terminal is determined 
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that simultaneously transmits the next update information, and the transmission step may transmit update information, 
in which member data relating to a terminal corresponding to another communication terminal has been deleted from 
shared data, to the next simultaneous multicast transmission terminal determined in the next simultaneous multicast 
transmission terminal determination step in the case it has been judged that there is a malfunction in another terminal 

s in the malfunction judgment step. 

[0021] Terminals newly added to the group may be provided with a download request step in which downloading of 
the above-mentioned shared data is requested to any terminal belonging to the group, terminals newly added to the 
group may be provided with a shared data reception step in which shared data is received from the terminal to which 
downloading was requested in the download request step, terminals newly added to the group may be provided with 

10 an update information reception step in which update information simultaneously transmitted within the group is re- 
ceived from the terminal to which downloading was requested, and an update information updating step in which shared 
data is updated according to received update information following completion of downloading, and the terminal to 
which downloading has been requested may be provided with a shared data transmission step in which shared data 
is transmitted to the newly added terminal, and an update information relay step in which update information received 

15 by simultaneous multicast transmission is transmitted to the newly added terminal. 

[0022] Member data may contain the performance values of each terminal, and a terminal to which downloading has 
been requested maybe provided with a request notification step in which a request to execute downloading is made 
to a terminal in which the performance value exceeds a predetermined reference value, while the terminal requested 
to execute downloading may execute downloading to a newly added terminal. 

20 [0023] The update information relay step may transmit update information to a newly added terminal that was gen- 
erated during the time from update data generated immediately after the start of downloading to a newly added terminal 
to the generation of update data relating to member data in which the newly added terminal was added. 
[0024] According to another mode of the present invention, the present invention provides a terminal belonging to 
a group composed of a plurality of terminals interconnected via a network, said terminal being provided with a shared 

25 data storage means that stores shared data containing basic data shared within the group and member data relating 
to each terminal within the group, a simultaneous multicast transmission terminal determination means which, in the 
case an update is generated for shared data, determines any one of the plurality of terminals to be a simultaneous 
multicast transmission terminal that simultaneously transmits update information relating to updating to each terminal 
within the group according to a predetermined determination method, a transmission means that transmits information 

30 to the simultaneous multicast transmission terminal determined by the simultaneous multicast transmission terminal 
determination means, a simultaneous multicast transmission means that simultaneously transmits update information 
to the terminal corresponding to the above-mentioned member data, and an updating means that updates shared data 
according to received update information in each terminal that receives the simultaneously transmitted update infor- 
mation. 

35 [0025] A discrimination number storage means may be provided that stores a discrimination number corresponding 
to update information corresponding to shared data, the transmission means may transmit the discrimination number 
stored by the discrimination number storage means in addition to update information, and the simultaneous multicast 
transmission means may simultaneously transmit a discrimination number that is larger than the received discrimination 
number in the form of a new discrimination number in addition to update information. 

40 [0026] The simultaneous multicast transmission terminal may be provided with a discrimination number judgment 
means that judges the size of the discrimination number by comparing the received discrimination number and the 
discrimination number stored by the discrimination number storage means, and the simultaneous multicast transmis- 
sion means may simultaneously transmit the discrimination number in the case the received discrimination number 
has been judged to be equal to or greater than the discrimination number stored by the discrimination number storage 

45 means by the discrimination number judgment means. 

[0027] A mandatory simultaneous multicast transmission validity information storage means may be provided that 
houses mandatory simultaneous multicast transmission validity information which indicates whether or not update 
information is to be forcibly simultaneously transmitted, and the transmission means may transmit mandatory simul- 
taneous multicast transmission validity information in addition to update information and discrimination number. 

so [0028] The simultaneous multicast transmission means may simultaneously transmit update information in the case 
mandatory simultaneous multicast transmission validity information indicates that update information is to be forcibly 
simultaneously transmitted. 

[0029] A reception means that receives update information and a new discrimination number, and a discrimination 
number judgment means that judges the size of the discrimination number by comparing the new discrimination number 
55 with the discrimination number stored by the discrimination number storage means may be provided, and the updating 
means may update shared data according to received update information in the case the new discrimination number 
has been judged by the discrimination number judgment means to be larger than the discrimination number stored by 
the discrimination number storage means. 
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[0030] A terminal number assignment means may be provided that assigns consecutive integers from n to "the total 
number of terminals in the group - 1 " (n is an integer) as terminal numbers to each terminal so as not to be duplicated, 
and the determination method may determine as the simultaneous multicast transmission terminal the terminal to which 
a terminal number is assigned that corresponds to the remainder after dividing the discrimination number stored by 

s the discrimination number storage means by the number of terminals corresponding to the member data. 

[0031] Member data may contain the performance value of each terminal, and the determination method may de- 
termine the above-mentioned simultaneous multicast transmission terminal based on the performance value. 
[0032] A terminal number assignment means may be provided that assigns consecutive integers fromn to n n + the 
number of terminals within the group that exceed a prescribed reference value - 1" (n is an integer) as terminal numbers 

10 only to those terminals for which the performance value contained in member data exceeds the prescribed reference 
value so as not to be duplicated, and the determination method may determine as the simultaneous multicast trans- 
mission terminal the terminal to which a terminal number is assigned that corresponds to the remainder after dividing 
the discrimination number stored by the discrimination number storage means by the number of terminals correspond- 
ing to the member data that exceed the reference value. 

15 [0033] The simultaneous multicast transmission terminal may be provided with a next simultaneous multicast trans- 
mission terminal datermination means which determines the next simultaneous multicast transmission terminal that 
simultaneously transmits the next update information, a starting notification transmission means that transmits a si- 
multaneous multicast transmission starting notification which indicates that simultaneous multicast transmission has 
started in addition to update information to the next simultaneous multicast transmission terminal determined by the 

20 next simultaneous multicast transmission terminal determination means, and an ending notification transmission means 
that transmits a simultaneous multicast transmission ending notification which indicates that simultaneous multicast 
transmission has ended to the next simultaneous multicast transmission terminal, while the next simultaneous multicast 
transmission terminal may be provided with a notification reception means that receives update information, simulta- 
neous multicast transmission starting notification and simultaneous multicast transmission ending notification, and a 

25 proxy simultaneous multicast transmission means which, in the case a simultaneous multicast transmission ending 
notification has not yet been received when a prescribed amount of time has elapsed after receiving a simultaneous 
multicast transmission starting notification by the notification reception means, simultaneously transmits update infor- 
mation to the terminal corresponding to member data. 

[0034] The next simultaneous multicast transmission terminal may also be provided with an update information re- 
30 ception means that receives update information transmitted from each terminal, and a proxy simultaneous multicast 
transmission means which, in the case update information is update information that is to be transmitted to the simul- 
taneous multicast transmission terminal, simultaneously transmits said update information to the terminal correspond- 
ing to member data. 

[0035] A response judgment means, which judges whether or not there is a response from the simultaneous multicast 
35 transmission terminal that has transmitted update information, and a next simultaneous multicast transmission terminal 
determination means, which determines the next simultaneous multicast transmission terminal that simultaneously 
transmits the next update information, may be provided, and the transmission means may transmit update information 
to the next simultaneous multicast transmission terminal determined by the next simultaneous multicast transmission 
terminal determination means in the case there is judged to be no response by the response judgment means. 
40 [0036] The next simultaneous multicast transmission terminal may also be provided with aproxy simultaneous mul- 
ticast transmission means which simultaneously transmits update information to the terminal corresponding to member 
data. 

[0037] A malfunction judgment means, which judges whether or not there is a malfunction in another terminal be- 
longing to the group, and a next simultaneous multicast transmission terminal determination means, which determines 

45 the next simultaneous multicast transmission terminal that simultaneously transmits the next update information, may 
also be provided, and the transmission means may transmit update information, in which member data relating to a 
terminal corresponding to another communication terminal has been deleted from shared data, to the next simultaneous 
multicast transmission terminal determined by the next simultaneous multicast transmission terminal determination 
means in the case it has been judged that there is a malfunction in another terminal by the malfunction judgment means. 

50 [0038] In the case of being newly added to the group, a download request means, which requests downloading of 
shared data to any terminal belonging to the group, a shared data reception means, which receives shared data from 
the terminal to which down loading was requested by the download request means, an update information reception 
means, which receives update information simultaneously transmitted within the group from the terminal to which 
downloading was requested, and an update information updating means , which updates shared data according to 

55 received update information following completion of downloading, may be provided, and the terminal to which down- 
loading has been requested may be provided with a shared data transmission means, which transmits shared data to 
the newly added terminal, and an update information relay means, which transmits update information received by 
simultaneous multicast transmission to the newly added terminal. 
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[0039] Member data may contain the performance values of each terminal, and a terminal to which downloading has 
been requested may be provided with a request notification means, which requests execution of downloading to a 
terminal in which the performance value exceeds a predetermined reference value, while the terminal requested to 
execute downloading may execute downloading to a newly added terminal. 

s [0040] The update information relay means may transmit update information to a newly added terminal that was 
generated during the time from update data generated immediately after the start of downloading to a newly added 
terminal to the generation of update data relating to member data in which the newly added terminal was added. 
[0041] According to another mode of the present invention, the present invention provides a medium on which is 
recorded a program for sharing data within a group composed of a plurality of terminals interconnected via a network, 

10 and in the case updating occurs for shared data containing basic data shared within the group and member data relating 
to each terminal within the group, any one of the plurality of terminals is determined to be a simultaneous multicast 
transmission terminal that simultaneously transmits update information relating to updating to each terminal within the 
group according to a predetermined determination method, and together with transmitting update information to said 
determined simultaneous multicast transmission terminal, the simultaneous multicast transmission terminal simulta- 

15 neously transmits update information to the terminal corresponding to the above member data, and each terminal that 
has received simultaneously transmitted update information updates shared data according to said received update 
information. 

[0042] Each terminal may store a discrimination number corresponding to update information corresponding to 
shared data, transmit the above stored discrimination number to the determined simultaneous multicast transmission 
20 terminal in addition to update information, and the simultaneous multicast transmission terminal may simultaneously 
transmit a discrimination number that is larger than the received discrimination number in the form of a new discrimi- 
nation number in addition to update information. 

[0043] The simultaneous multicast transmission terminal may judge the size of the discrimination number by com- 
paring the received discrimination number and the stored discrimination number, and may simultaneously transmit the 
25 discrimination number in the case the received discrimination number has been judged to be equal to or greater than 
the stored discrimination number in said judgment. 

[0044] Each terminal may house mandatory simultaneous multicast transmission validity information which indicates 
whether or not update information is to be forcibly simultaneously transmitted, and may transmit mandatory simulta- 
neous multicast transmission validity information in addition to update information and discrimination number to the 
30 determined simultaneous multicast transmission terminal. 

[0045] The simultaneous multicast transmission terminal may simultaneously transmit update information in the case 
received mandatory simultaneous multicast transmission validity information indicates that update information is to be 
forcibly simultaneously transmitted. 

[0046] Each terminal may receive update information and a new discrimination number, may judge the size of the 
35 discrimination number by comparing the new discrimination number with the stored discrimination number, and when 
simultaneously transmitted update information is received, may update shared data according to received update in- 
formation in the case the new discrimination number has been fudged to be larger than the stored discrimination number 
in said judgment. 

[0047] Each terminal may assign consecutive integers from n to "the total number of terminals in the group - 1" (n 
40 is an integer) as terminal numbers to each terminal so as not to be duplicated, and the determination method may 
determine as the simultaneous multicast transmission terminal the terminal to which a terminal number is assigned 
that corresponds to the remainder after dividing the stored discrimination number by the number of terminals corre- 
sponding to the member data. 

[0048] Member data may contain the performance value of each terminal, and the determination method may de- 
45 termine the simultaneous multicast transmission terminal based on the performance value. 

[0049] Each terminal may assign consecutive integers from n to "n + the number of terminals within the group that 
exceed a prescribed reference value - 1" (n is an integer) as terminal numbers only to those terminals for which the 
performance value contained in member data exceeds the prescribed reference value so as not to be duplicated, and 
the determination method may determine as the simultaneous multicast transmission terminal the terminal to which a 
so terminal number is assigned that corresponds to the remainder after dividing the stored discrimination number by the 
number of terminals corresponding to the member data that exceed the reference value. 

[0050] The simultaneous multicast transmission terminal may determine the next simultaneous multicast transmis- 
sion terminal that simultaneously transmits the next update information, and together with transmitting a simultaneous 
multicast transmission starting notification which indicates that simultaneous multicast transmission has started in ad- 
55 dition to update information to said determined next simultaneous multicast transmission terminal, and a simultaneous 
multicast transmission ending notification which indicates that simultaneous multicast transmission has ended to the 
next simultaneous multicast transmission terminal, the next simultaneous multicast transmission terminal may receive 
update information, simultaneous multicast transmission starting notification and simultaneous multicast transmission 
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ending notification, and in the case a simultaneous multicast transmission ending notification has not yet been received 
when a prescribed amount of time has elapsed after receiving a simultaneous multicast transmission starting notifica- 
tion, may simultaneously transmit update information to the terminal corresponding to member data. 
[0051] The next simultaneous multicast transmission terminal may also receive update information transmitted from 
s each terminal, and in the case update information is update information that is to be transmitted to the simultaneous 
multicast transmission terminal , may simultaneously transmit update information to the terminal corresponding to mem- 
ber data. 

[0052] Each terminal may also judge whether or not there is a response from the simultaneous multicast transmission 
terminal that has transmitted update information, determine the next simultaneous multicast transmission terminal that 
10 simultaneously transmits the next update information, and transmit update information to the determined next simul- 
taneous multicast transmission terminal in the case there is judged to be no response in said judgment. 
[0053] The next simultaneous multicast transmission terminal may also simultaneously transmit update information 
to the terminal corresponding to member data. 

[0054] Each terminal may also judge whether or not there is a malfunction in another terminal belonging to the group, 
15 determine the next simultaneous multicast transmission terminal that simultaneously transmits the next update infor- 
mation, and transmit update information, in which member data relating to a terminal corresponding to another com- 
munication terminal has been deleted from shared data, to the determined next simultaneous multicast transmission 
terminal in the case it has been judged that there is a malfunction in another terminal in said judgment. 
[0055] A terminal that is newly added to the group may request downloading of shared data to any terminal belonging 
20 to the group, a terminal newly added to the group may receive shared data from the terminal to which downloading 
has been requested, a terminal newly added to the group may receive update information simultaneously transmitted 
within the group from the terminal to which downloading was requested, and together with updating the shared data 
according to the received update information, the terminal to which downloading was requested may transmit shared 
data to the newly added terminal, and transmit update information received by simultaneous multicast transmission to 
25 the newly added terminal. 

[0056] Member data may contain the performance values of each terminal, and a terminal to which downloading has 
been requested may request execution of downloading to a terminal in which the performance value exceeds a pre- 
determined reference value, while the terminal requested to execute downloading may execute downloading to a newly 
added terminal. 

30 [0057] When update information received by simultaneous multicast transmission is transmitted to a terminal that 
has been newly added, update information may be transmitted to the newly added terminal that was generated during 
the time from update data generated immediately after the start of downloading to a newly added terminal to the 
generation of update data relating to member data in which the newly added terminal was added. 



35 BRIEF DESCRIPTION OF THE DRAWINGS 



[0058] 

Fig. 1 is a drawing showing the general configuration of a computer system in an embodiment of the present 
40 invention. 

Fig. 2 is a block drawing showing the general configuration of the terminal shown in Fig. 1. 
Fig. 3 is a drawing showing the configuration of the shared data storage unit shown in Fig. 2. 
Fig. 4 is a drawing showing the hardware configuration of the terminal shown in Fig. 1. 

Fig. 5 is a sequence drawing showing the basic operation of simultaneous multicast transmission in the above 
45 embodiment. 

Fig. 6 is a sequence drawing showing operation in the case a simultaneous multicast transmission terminal does 
not complete simultaneous multicast transmission normally in the above embodiment. 

Fig. 7 is a sequence drawing showing operation in the case of being unable to transmit normally to a simultaneous 
multicast transmission terminal in the above embodiment. 
50 Fig. 8 is a sequence drawing showing operation in the case of deleting a terminal in the above embodiment. 

Fig. 9 is a sequence drawing showing operation in the case a terminal withdraws from the group in the above 
embodiment. 

Fig. 10 is a drawing showing the general operation in the case of adding a terminal in the above embodiment. 
Fig. 11 is a drawing showing the general operation in the case of adding a terminal in the above embodiment. 
55 Fig. 12 is a sequence drawing showing the detailed operation in the case of adding a terminal in the above em- 

bodiment. 

Fig. 13 is a drawing showing the prerequisites of each terminal in an operation example of the above embodiment. 
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BEST MODE FOR CARRYING OUT THE INVENTION 

[1] Configuration of the Embodiment 

s [1.1] General Configuration of a Computer System 

[0059] Fig. 1 is a drawing showing the general configuration of computer system 1 that is an embodiment of the 
present invention. 

[0060] Computer system 1 shown in Fig. 1 is a computer system that executes, for example, a role playing game 

10 that can be simultaneously participated in by a large number of persons. 

[0061] This computer system 1 is equipped with a plurality of terminals 5 that can be interconnected via a network. 
This plurality of terminals 5 house data relating to each terminal 5 belonging to the same group, as well as information 
relating to the virtual locations and attributes in the game of each terminal participating in the game, in the form of 
shared data shared among each terminal in the group. 

15 [0062] Moreover, these terminals 5 transmit update information generated by updating the shared data to a single 
terminal that is sequentially determined for each update information based on a prescribed algorithm (to be referred 
to as a simultaneous multicast transmission terminal).. The simultaneous multicast transmission terminal that has 
received update information simultaneously transmits said update information to all other terminals 5 belonging to the 
same group. Each terminal 5 belonging to the same group then reflects the update information received from the 

20 simultaneous multicast transmission terminal in the shared data. As a result, the consistency of shared data housed 
in each terminal 5 belonging to the same group is maintained. 

[0063] Next, the following provides a detailed explanation of the terminals 5 that compose computer system 1 . 
[1.2] Terminal Configuration 

25 

[1.2.1] General Confirmation of Terminals 

[0064] An explanation of the general configuration of terminals 5 is explained with reference to Fig. 2. As shown in 
Fig. 2, each terminal 5 is equipped with components that can be broadly classified into shaded data storage unit 10, 
30 simultaneous multicast transmission request control unit 20, simultaneous multicast transmission controller 30, shared 
data update control unit 40, download control unit 50 and relay transmission control unit 60. 

[1.2.1.1] General Configuration of Shared Data Storage Unit 10 

35 [0065] Next , an explanation is provided of the general configuration of share data storage unit 10 with reference to 
Fig. 3. Shared data storage unit 10 is rewritable memory that houses shared data shared among each terminal within 
the group. Shared data includes discrimination number data 11, member data 12 and basic data 13. 
[0066] Here, discrimination number data 11 is data that indicates the discrimination number assigned for each si- 
multaneous multicast transmission of update information. Discrimination number data 11 indicates a discrimination 

40 number that is transmitted according to an upcoming simultaneous multicast transmission. 

[0067] Member data 12 is data that indicates information relating to each terminal 5 belonging to the same group, 
examples of which include a terminal identification code, a terminal number for determining the simultaneous multicast 
transmission terminal (to be referred to as the terminal number) and terminal specifications information. This terminal 
number is a numeric value that indicates, for example, either "0", "1" or "2" in the case three terminals belong to the 

45 This numeric value is assigned to each terminal so that they are not duplicated. This numerical value is also used when 
determining the simultaneous multicast transmission terminal. 

[0068] Here, an explanation of the method of updating the terminal number. In the case the number of terminals 5 
in the group is increased or decreased, another terminal in the group that has detected the increase or decrease 
transmits to the effect that the number of terminals in the group has increased or decreased to the terminal correspond- 
so ing to, for example, the first registered terminal identification code among the terminal identification codes of member 
data 12. The terminal that has received that message generates update information of member data that contains the 
terminal numbers. This terminal then transmits the generated update information to the simultaneous multicast trans- 
mission terminal. The simultaneous multicast transmission terminal then simultaneously transmits the received update 
information to all terminals belonging to the group. Each terminal then updates the terminal numbers contained in 
55 member data by reflecting the received update information in existing member data. 

[0069] Terminal specifications information is information that indicates, for example, hard disk and memory capacity, 

CPU performance and the communication speed of the network to which the terminals are connected. 

[0070] Here, an explanation is provided of the method for updating specifications information. A terminal 5 in the 
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group periodically transmits specifications information to, for example, the terminal corresponding to the first registered 
terminal identification code among the terminal identification codes of member data 12. The terminal that has received 
the specifications information generates update information of member data that contains specification information. 
This terminal then transmits this generated update information to the simultaneous multicast transmission terminal, 
s The simultaneous multicast transmission terminal then simultaneously transmits the received update information to all 
terminals belonging to the group by multicast transmission. Each terminal updates specifications information contained 
in member data by reflecting the received update information in existing member data. 

[0071] Next, basic data 13 is data that indicates information relating to virtual locations and attributes in the game 
of terminals 5 corresponding to each terminal identification code of member data 12. 

10 

[1.2.1.2] Detailed Configuration of Simultaneous Multicast Transmission 
Request Control Unit 

15 [0072] Next, an explanation is provided of the detailed configuration of simultaneous multicast transmission request 
control unit 20 with refere Simultaneous multicast transmission request control unit 20 performs control when a request 
to simultaneous transmit update information is made to the simultaneous multicast transmission terminal. As shown 
in Fig. 2, simultaneous multicast transmission request control unit 20 is composed of transmission destination deter- 
mination unit 21 , simultaneous multicast transmission request transmission unit 22 and malfunction judgment unit 23. 

20 [0073] Here, transmission destination determination unit 21 determines the simultaneous multicast transmission ter- 
minal that simultaneously transmits update information relating to an update to all terminals belonging to the same 
group based on a prescribed algorithm in the case said update has been generated for shared data. Furthermore, this 
algorithm determines a single terminal from among the terminals belonging to the same group as the simultaneous 
multicast transmission terminal, and this algorithm should be able to determine the simultaneous multicast transmission 

25 terminal in order so that the difference in the processing burden of each terminal within the group does not become 
excessively large. For example, thisalgorithmpre-assigns consecutive integers from "0" to "the total number of terminals 
in the group - 1" (n is an integer) as terminal numbers to each terminal so as not to be duplicated. The terminal 5, to 
which a terminal number is assigned that corresponds to the numeric value calculated according to the calculation 
formula represented with [Formula 1 ] described below, is then determined to be the simultaneous multicast transmission 

30 terminal. 

"Discrimination number" mod "Total number of terminal 
35 devices in group " (Formula 1) 

[0074] Here, mod is the result of calculating the remainder when dividing A by B in the case of, for example, "A" mod 
"B". 

[0075] For the discrimination number, "1" is added to the existing discrimination number each time update information 

40 is simultaneously transmitted. Thus , the numeric value calculated from [Formula 1] changes by "1" at a time in order 
from "0" to "the total number of terminals in the group - 1" . As a result, each terminal 5 in the group becomes the 
simultaneous multicast transmission terminal in order each time update information is simultaneously transmitted. 
[0076] Simultaneous multicast transmission request transmission unit 22 transmits update information to which a 
discrimination number has been given at the present time, mandatory simultaneous multicast transmission validity 

45 information, and a simultaneous multicast transmission request signal that requests simultaneous multicast transmis- 
sion, to the simultaneous multicast transmission terminal determined by transmission destination determination unit 
21 . Here, mandatory simultaneous multicast transmission validity information is information that indicates whether or 
not simultaneous multicast transmission is to be performed forcibly in the case the discrimination number given to 
update information received by the simultaneous multicast transmission terminal is smaller than the discrimination 

50 number housed in the simultaneous multicast transmission terminal. 

[0077] Malfunction judgment unit 23 judges that there is a malfunction in the simultaneous multicast transmission 
terminal in the case simultaneous multicast transmission has not been performed within the predetermined amount of 
time from the simultaneous multicast transmission terminal to which a simultaneous multicast transmission request 
signal has been sent by simulteneous multicast transmission request transmission unit 22. Malfunction judgment unit 

55 23 notifies transmission destination determination unit 21 with a message to the effect that the simultaneous multicast 
transmission terminal has malfunctioned. In this case, transmission destination determination unit 21 adds "1" to the 
current discrimination number. Transmission destination determination unit 21 then determines as the simultaneous 
multicast transmission terminal the terminal to which the terminal number corresponding to the numeric value calculated 
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according to the above [Formula 1] is assigned. 

[1.2.1.3] Detailed Configuration of Simultaneous Multicast Transmission Controller 

s [0078] Next, an explanation is provided of the detailed configuration of simultaneous multicast transmission controller 
30 with reference to Fig. 2. Simultaneous multicast transmission controller 30 performs control during simultaneous 
multicast transmission of update information to all terminals belonging to the same group. As shown in Fig. 2, simul- 
taneous multicast transmission controller 30 is equipped with simultaneous multicast transmission notification receiving 
unit 31 , simultaneous multicast transmission request receiving unit 32, simultaneous multicast transmission execution 

10 unit 33 and simultaneous multicast transmission notification transmission unit 34. 

[0079] Here, simultaneous multicast transmission notification receiving unit 31 receives a notification indicating the 
start or end of simultaneous multicast transmission that has been transmitted by the simultaneous multicast transmis- 
sion terminal to the terminal to serve as the simultaneous multicast transmission notification terminal during the next 
simultaneous multicast transmission. 

15 [0080] Simultaneous multicast transmission request receiving unit 32 receives a simultaneous multicast transmission 
request signal transmitted from another terminal belonging to the same group. 

[0081] Simultaneous multicast transmission execution unit 33 adds "1" to discrimination number given to the update 
information in the case a simultaneous multicast transmission request signal has been received by simultaneous mul- 
ticast transmission request receiving unit 32. Simultaneous multicast transmission execution unit 33 then simultane- 

20 ously transmits update information to other terminals belonging to the same group. In this case, simultaneous multicast 
transmission execution unit 33 performs simultaneous multicast transmission after confirming that a notification indi- 
cating completion of simultaneous multicast transmission transmitted from the previous simultaneous multicast trans- 
mission terminal has been received by simultaneous multicast transmission notification receiving unit 31. 
[0082] Simultaneous multicast transmission execution unit 33 does not perform simultaneous multicast transmission 

25 as a general rule in the case the discrimination number received with the simultaneous multicast transmission request 
signal is smaller than the discrimination number stored in shared data storage unit 1 0. However, simultaneous multicast 
transmission execution unit 33 does perform simultaneous multicast transmission in the case mandatory simultaneous 
multicast transmission validity information received with the simultaneous multicast transmission request signal indi- 
cates mandatory simultaneous multicast transmission. 

30 [0083] Simultaneous multicast transmission notification transmission unit 34 respectively transmits a notification in- 
dicating the start or end of simultaneous multicast transmission to the terminal to serve as the simultaneous multicast 
transmission notification terminal during simultaneous multicast transmission to all terminals 5 within the same group 
and during the next simultaneous multicast transmission performed. 

35 [1.2.1.4] Detailed Configuration of Shared Data Update Control Unit 

[0084] Next, shared data update control unit 40 controls update processing, including registration, alteration and 
deletion, performed for shared data housed in shared data storage unit 10. 

[0085] Shared data update control unit 40 updates shared data using simultaneously transmitted update information 
40 in the case the discrimination number contained in the simultaneously transmitted update information is larger than 
the discrimination number stored in shared data storage unit 10. 

[1.2.1.5] Detailed Configuration of Download Control Unit 

45 [0086] Next, an explanation is provided of the detailed configuration of download control unit 50 with reference to 
Fig. 2. Download control unit 50 performs control during downloading of shared data from another terminal belonging 
to the same group in the case a terminal participates in the game after the game has started. 
[0087] As shown in Fig. 2, download control unit 50 is equipped with download request unit 51 , shared data receiving 
unit 52, update information receiving unit 53 , update information storage unit 54 and update information reflecting unit 

50 55. 

[0088] Here, download request unit 51 transmits a download request signal for requesting downloading of shared 
data to any terminal belonging to the same group. 

[0089] Shared data receiving unit 52 receives shared data transmitted from the terminal that has received a download 
request signal. 

55 [0090] Update information receiving unit 53 receives update information transmitted from the simultaneous multicast 
transmission terminal from the terminal that has received a download request signal. 

[0091] Update information storage unit 54 stores update information that has been received by update information 
receiving unit 53. 
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[0092] Update information reflecting unit 55 updates shared data stored in shared data storage unit 10 using update 
information stored in update information storage unit 54 in the case downloading of shared data has been completed 
normally. 

s [1.2.1.6] Detailed Configuration of Relay Transmission Control Unit 

[0093] Next, an explanation is provided of the detailed configuration of relay transmission control unit 60 with refer- 
ence to Fig. 2. Relay transmission control unit 60 performs control during downloading of shared data to a terminal 
that has joined the game after the game has started. As shown in Fig. 2, relay transmission control unit 60 is equipped 
10 with download request receiving unit 61 , shared data transmission unit 62 and update information relay unit 63. 

[0094] Here, download request receiving unit 61 receives a download request signal transmitted from the newly 
added terminal. 

[0095] Shared data transmission unit 62 downloads shared data to anewly added terminal. Moreover, shared data 
transmission unit 62 transmits update information received from the simultaneous multicast transmission terminal to 
15 a newly added terminal, and transmits a relay transmission start signal for relay transmission to update information 
relay unit 63. 

[0096] Update information relay unit 63 then relays the above transmission. 
[1 .2.2] Terminal Hardware Configuration 

20 

[0097] Next, an explanation is provided of the hardware configuration of terminals 5 with reference to Fig. 4. 
[0098] As shown in Fig. 4, each terminal 5 is equipped with, for example, central processing unit (CPU) 71, read- 
only memory (ROM) 73, random access memory (RAM) 72, auxiliary storage device (HDD) 74, communication control 
device 75, input device 76 and display device 77. These devices are interconnected via bus (BUS) 78. 

25 [0099] Here, CPU 71 controls arithmetic processing, control processing and so forth. ROM 73 stores various control 
programs. RAM 72 temporarily stores the program currently being run and data. HDD 74 stores, for example, the 
program for controlling the above-mentioned simultaneous multicast transmission request control unit 20, simultaneous 
multicast transmission controller 30, shared data update control unit 40, download control unit 50 and relay transmission 
control unit 60. Communication control device 75 serves as a connection interface when connecting with other terminals 

30 via a network. Input device 76 is a device for input of various data. Display device 77 is a device that displays, for 
example, processing results. 

[0100] Furthermore, auxiliary storage device 74 may be built into terminal 5 or connected externally. In addition, 
auxiliary storage device 74 is not required to be provided in all terminals 5. Terminals 5 may be equipped with, for 
example, a device for reading the recording medium of a CD-ROM device or DVD-ROM device instead of auxiliary 
35 storage device 74 . In this case, the above CD-ROM device or DVD-ROM device reads a CD or DVD on which is 
stored, for example, a program for controlling the above-mentioned simultaneous multicast transmission request control 
unit 20, simultaneous multicast transmission controller 30, shared data update control unit 40, download control unit 
50 and relay transmission control unit 60. 

[0101] Input device 76 and display device 77 are not necessarily required to be provided in terminal 5. For example, 
40 in the case a single terminal belongs to a plurality of groups at the same time, a single terminal logically functions as 
a plurality of terminals. Consequently, in the case-input device 76 and display device 77 are physically occupied by a 
logical terminal belonging to a certain group, input device 76 and display device 77 may not be provided in other logical 
terminals. 

45 [2] Operation of the Embodiment 

[2.1] Basic Operation of Simultaneous Multicast Transmission 

[0102] Next, an explanation is provided of an example of the basic operation of simultaneous multicast transmission 
50 with reference to Fig. 5. 

[0103] Here, an explanation is provided of the prerequisites of this operation. As shown in Fig. 13, consecutive 
integers starting from "0" of "0", "1", "2" and "3"are respectively assigned as terminal numbers to each terminal P, Q, 
R and S. In addition, a "5" is currently housed as the discrimination number in discrimination number data 11 of each 
terminal P, Q, R and S. 

55 [0104] For example, in the case an update is generated for shared data in terminal P (Step S1 ), transmission des- 
tination determination unit 21 of terminal P determines a simultaneous multicast transmission terminal based on a 
predetermined algorithm (Step S2). 

[0105] Here, a specific explanation is provided of the method for determining the simultaneous multicast transmission 
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terminal. For example , in the case of the group shown in Fig. 5, the current discrimination number is "5", and the 
current number of terminals belonging to the group is 4 (calculated from member data 12). Thus, when these values 
are entered into the above-mentioned [Formula Z] , the following result is determined: 5 mod 4 = 1 . As a result, terminal 
Q to which "1 " has been assigned as the terminal number is determined to be the simultaneous multicast transmission 

s terminal that simultaneously transmits the generated update information to all terminals belonging to the same group. 
[0106] Next, simultaneous multicast transmission request transmission unit 22 of terminal P transmits update data 
X generated as a result of shared data being updated, discrimination number "5" that is currently registered in the 
shared data, and a simultaneous multicast transmission request, signal that requests simultaneous multicast trans- 
mission, to terminal Q serving as the simultaneous multicast transmission terminal (Step S3). 

10 [0107] Next, transmission destination determination unit 21 of terminal Q determines the transmission device to serve 
as the next simultaneous multicast transmission terminal based on a predetermined prescribed algorithm (Step S4). 
[0108] Here, a specific explanation is provided of the method for determining the next simultaneous multicast trans- 
mission terminal. For example, the discrimination number is taken to be "6" by adding "1" to the "5" which is the dis- 
crimination number currently registered in the shared data. When this new discrimination number, "6", and the total 

15 number of terminals in the group, "4", are entered into the above-mentioned [Formula 1 ] , the following result is deter- 
mined: 6 mod 4 = 2. As a result, terminal R, to which "2" is assigned as the terminal number, is determined to be the 
simultaneous multicast transmission terminal that simultaneously transmits the next generated update information to 
all terminals belonging to the same group. 

[0109] Next, simultaneous multicast transmission notification transmission unit 34 of terminal Q transmits a simul- 
20 taneous multicast transmission starting notification that indicates starting of simultaneous multicast transmission to 
terminal R which is the next simultaneous multicast transmission terminal. In addition, simultaneous multicast trans- 
mission execution unit 33 of terminal Q transmits update information X and the new discrimination number, "6", to 
terminal R which is the next simultaneous multicast transmission terminal (Step S5). 

[0110] Furthermore, in terminal Q, update information X and shared data housed in shared data storage unit 10, for 
25 which discrimination number "6" is used, are updated by shared data update control unit 40. 

[0111] Simultaneous multicast transmission notification receiving unit 31 of terminal R recognizes that simultaneous 
multicast transmission has started by receiving a simultaneous multicast transmission starting notification transmitted 
from terminal Q. Shared data update control unit 40 of terminal R then updates update information X received from 
terminal Q and shared data housed in shared data storage unit 10 using discrimination number "6" (Step 56). 
30 [0112] In addition, simultaneous multicast transmission execution unit 33 of terminal Q simultaneously transmits 
update information X and the new discrimination number "6" to terminals P and S corresponding to the terminal iden- 
tification codes housed in member data 12 (Step S7). 

[0113] Shared data update control unit 40 of terminals P and S then updates update information X received from 
terminal Q, which is the simultaneous multicast transmission terminal, and shared data housed in shared data storage 
35 unit 10 using discrimination number "6" (Steps S8 and S8'). 

[0114] Next, simultaneous multicast transmission notification transmission unit 34 of terminal Q transmits a simul- 
taneous multicast transmission ending notification indicating that simultaneous multicast transmission has ended to 
terminal R which is the next simultaneous multicast transmission terminal (Step S9). 

[0115] Simultaneous multicast transmission notification receiving unit 31 of terminal R then recognizes that simul- 
40 taneous multicast transmission has ended by receiving the simultaneous multicast transmission ending notification 
transmitted from terminal Q (Step S10). 

[2.2] Operation in Case of Simultaneous Multicast Transmission by Simultaneous multicast transmission Terminal not 
Ending Normally 

45 

[0116] Next, an explanation is provided of the example of operation in the case simultaneous multicast transmission 
by the simultaneous multicast transmission terminal does not end normally with reference to Fig. 6. 
[0117] Here, an explanation is provided of the prerequisites for this operation. As shown in Fig. 13, consecutive 
integers starting from "0" of "0", "1 ", "2" and "3" are respectively assigned as terminal numbers to each terminal P, Q, 
so R and S. In addition, a "5" is currently housed as the discrimination number in discrimination number data 1 1 of each 
terminal P, Q, R and S. 

[0118] In addition, the same reference symbols are assigned for those steps indicated in Fig. 6 in which processing 
is performed that are similar to the steps indicated in Fig. 5 that was referred to when explaining basic operation of 
simultaneous multicast transmission in the previously mentioned section [2.1], and their detailed explanation is omitted. 
55 [0119] To begin with, in Step S6 indicated in Fig. 6, simultaneous multicast transmission notification receiving unit 
31 of terminal R recognizes that simultaneous multicast transmission has started by receiving the simultaneous mul- 
ticast transmission starting notification transmitted from terminal Q Shared data update control unit 40 of terminal R 
then updates update information X received from terminal Q and shared data stored in shared data storage unit 10 
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using discrimination number "6". 

[0120] Next, simultaneous multicast transmission notification receiving unit 31 ofterminal R waits for a predetermined 
amount of time in order to receive a simultaneous multicast transmission ending notification transmitted from terminal 
Q (Step S7). 

s [0121] In Step S7, in the case a simultaneous multioast transmission ending notification is unable to be received 
from terminal Q even though simultaneous multicast transmission notification receiving unit 31 ofterminal R has waited 
for the prescribed amount of time, simultaneous multicast transmission execution unit 33 simultaneously transmits 
update information X and a new discrimination number "6" to terminals P and S corresponding to each terminal iden- 
tification code housed in member data 12 (Step S8a). 

10 [0122] Shared data update control unit 40 of terminals P and S then updates update information X received from 
terminal Rand shared data housed in shared data storage unit 10 using discrimination number "6" (Step S8aand S8a'). 

[2.3] Operation in Case of not being able to Normally Transmit to the Simultaneous multicast transmission Terminal 

15 [0123] Next, an explanation is provided of an example of operation in the case of being unable to normally transmit 
to the simultaneous multicast transmission terminal with reference to Fig. 7. 

[0124] Here, an explanation is provided of the prerequisites for this operation. As shown in Fig. 13, consecutive 
integers starting from "0" of "0", "1", "2" and "3" are respectively assigned as terminal numbers to each terminal P, Q, 
R and S. In addition, a "5" is currently housed as the discrimination number in discrimination number data 11 of each 
20 terminal P, Q, R and S. 

[0125] In addition, the same reference symbols are assigned for those steps indicated in Fig. 7 in which processing 
is performed that are similar to the steps indicated in Fig. 5 that was referred to when explaining basic operation of 
simultaneous multicast transmission in the prev3ouslymentioned section [2.1] , and their detailed explanation is omit- 
ted. 

25 [0126] To begin with, in Step S3 shown in Fig. 7, simultaneous multicast transmission request transmission unit 21 
ofterminal P transmits update information X, which is generated by renewing shared data, the discrimination number 
"5" currently registered in the shared data, and a simultaneous multicast transmission request signal that requests 
simultaneous multicast transmission, to terminal Q which is the simultaneous multicast transmission terminal. 
[0127] Next, in the case it is judged by malfunction judgment unit 23 of terminal P that update information X, the 

30 discrimination number and the simultaneous multicast transmission request signal were not normally transmitted to 
terminal Q (Step S4b), transmission destination determination unit 21 determines a terminal to serve as the simulta- 
neous multicast transmission terminal instead of terminal Q (Step S5b). 

[0128] Here, a detailed explanation is provided of the method for determining the proxy simultaneous multicast trans- 
mission terminal. For example, the discrimination number is taken to be "6" by adding "1 " to the "5" that is the discrim- 

35 ination number currently registered in shared data. When this new discrimination number, "6", and the total number of 
terminals, "4", are entered into the previously mentioned [Formula it, the following result is determined: 6 mod 4 = 2. 
As aresult, terminal R to which a "2" is assigned as the discrimination number is determined to be the simultaneous 
multicast transmission terminal that performs simultaneous multicast transmission instead ofterminal Q. 
[0129] Next, simultaneous multicast transmission execution unit 33 of terminal R then simultaneously transmits up- 

40 date information X and the new discrimination number "6" to terminals P and S corresponding to each terminal iden- 
tification code housed in member data 12 (Step S6b). 

[0130] Furthermore, in terminal R, update information X and shared data housed in shared data storage unit 10 for 
which the registration number "6" was used, are updated-by shared data update control unit 40. 
[0131] Shared data update control unit 40 of terminals P and S then updates update information X received from 
45 terminal R and shared data housed in shared data storage unit 1 0 using discrimination number "6" (Steps S7b and S7b'). 

[2.4] Operation in case of Deleting a Terminal 

[0132] An explanation is provided of an example of operation in the case of a deleting a terminal with reference to 
so Fig. 8. 

[0133] Here, an explanation is provided of the prerequisites for this operation. As shown in Fig. 13, consecutive 
integers starting from "0" of "0", "1", "2" and "3" are respectively assigned as terminal numbers to each terminal P, Q, 
R and S. In addition, a "5" is currently housed as the discrimination number in discrimination number data 11 of each 
terminal P, Q, R and S. 

55 [0134] To begin with, terminal P performs some form of communication with terminal S. In the case some form of 
response is not obtained from terminal S as a result of that communication, terminal P judges that terminal S has 
malfunctioned (Step S1c). 

[0135] Next, terminal P notifies to the effect that terminal S has malfunctioned to the terminal corresponding to the 
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first registered terminal identification code among each terminal identification code housed in member data 12. In this 
operation example, the terminal corresponding to the first registered terminal identification code is assumed to be 
terminal R. Thus, terminal P notifies terminal R to the effect that terminal S has malfunctioned (Step S2c). 
[0136] Terminal R, after having received the notification that terminal S has malfunctioned, generates update infor- 
s mation that deletes data corresponding to terminal S from member data 12 (Step S3c). Transmission destination de- 
termination unit 21 of terminal R then determines the simultaneous multicast transmission terminal based on a prede- 
termined prescribed algorithm (Step S4c). 

[0137] Here, an detailed explanation is provided of the method for determining the simultaneous multicast transmis- 
sion terminal. For example, in the case of the group shown in Fig. 8, the discrimination number currently registered in 
10 shared data is "5", and the number of terminals currently belonging to the group is "3". Thus, when these values are 
entered into the above-mentioned [Formula 1], the following result is determined: 5 mod 3 = 2. As a result, terminal R 
itself, to which "2" has been assigned as the discrimination number, is determined to be the simultaneous multicast 
transmission terminal that simultaneously transmits the recently generated update information to all terminals belonging 
to the same group. 

15 [0138] Next, transmission destination determination unit 21 of terminal R determines the terminal to serve as the 
next simultaneous multicast transmission terminal based on a predetermined prescribed algorithm (Step S5c). 
[0139] Here, a specific explanation is provided of the method for determining the next simultaneous multicast trans- 
mission terminal. For example, the discrimination number is taken to be "6" by adding "1" to the "5" which is the dis- 
crimination number currently registered in the shared data. When this new discrimination number, "6", and the total 

20 number of terminals in the group, "3", are entered into the above-mentioned [Formula it, the following result is deter- 
mined: 6 mod 3 = 0. As a result, terminal P, to which "0" is assigned as the terminal number, is determined to be the 
next simultaneous multicast transmission terminal. 

[0140] Next, simultaneous multicast transmission notification transmission unit 34 of terminal R transmits a simulta- 
neous multicast transmission starting notification that indicates starting of simultaneous multicast transmission to ter- 
25 minal P which is the next simultaneous multicast transmission terminal. In addition, simultaneous multicast transmission 
execution unit 33 of terminal R transmits update information X and the new discrimination number, "6", to terminal P 
which is the next simultaneous multicast transmission terminal (Step S6c). 

[0141] Simultaneous multicast transmission notification receiving unit 31 of terminal P recognizes that simultaneous 
multicast transmission has started by receiving the simultaneous multicast transmission starting notification transmitted 

30 from terminal R. Shared data update control unit 40 of terminal P then updates update information X received from 
terminal R and shared data housed in shared data storage unit 10 using discrimination number "6" (Step S7c). 
[0142] In addition, simultaneous multicast transmission execution unit 33 of terminal R simultaneously transmits up- 
date information X and the new discrimination number "6" to terminal Q corresponding to the terminal identification 
code housed in member data 12 (Step S8c). 

35 [0143] Shared data update control unit 40 of terminal Q then updates update information X received from terminal 
R, which is the simultaneous multicast transmission terminal, and shared data housed in shared data storage unit 10 
using discrimination number "6" (Steps S9c). 

[0144] Next, simultaneous multicast transmission notification transmission unit 34 of terminal R transmits a simulta- 
neous multicast transmission ending notification indicating that simultaneous multicast transmission has ended to ter- 
40 minal P which is the next simultaneous multicast transmission terminal (Step S10c). 

[0145] Simultaneous multicast transmission notification receiving unit 31 of terminal P then recognizes that simulta- 
neous multicast transmission has ended by receiving the simultaneous multicast transmission ending notification trans- 
mitted from terminal Q (Step S11c). 

45 [2.5] Operation in case of Terminal Withdrawing from the Group 

[0146] An explanation is provided of an example of operation in the case a terminal withdraws from the group with 
reference to Fig. 9. . 

[0147] Here, an explanation is provided of the prerequisites for this operation. As shown in Fig. 13, consecutive 
50 integers starting from "0" of "0", "1", "2" and "3" are respectively assigned as terminal numbers to each terminal P, Q, 
R and S. In addition, a "5" is currently housed as the discrimination number in discrimination number data 11 of each 
terminal P, Q, R and S. 

[0148] An explanation is provided of the case in which, for example, terminal P withdraws from the group. To begin 
with, terminal P notifies to the effect that terminal P will withdraw from the group to, for example, the terminal corre- 
55 sponding to the first registered terminal identification code among each terminal identification code housed in member 
data 12 . In this operation example, the terminal corresponding to the first registered terminal identification code is 
assumed to be terminal R. Thus, terminal P notifies terminal R to the effect that terminal P will withdraw from the group 
(Step S1d). 
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[0149] Terminal R, after having received the notification that terminal P will withdraw from the group, generates 
update information that deletes data corresponding to terminal P from member data 12 (Step S2d). Transmission 
destination determination unit 21 of terminal R then determines the simultaneous multicast transmission terminal based 
on a predetermined prescribed algorithm (Step S3d). 
s [0150] Here, an detailed explanation is provided of the method for determining the simultaneous multicast transmis- 
sion terminal. For example, in the case of the group shown in Fig. 9, the discrimination number currently registered in 
shared data is "5", and the number of terminals currently belonging to the group is "3". Thus, when these values are 
entered into the above-mentioned [Formula 1], the following result is determined: 5 mod 3 = 2. 
[0151] Terminal R then generates update information that changes the assignment of terminal numbers of member 
10 data 12 at the point update information is generated that deletes data corresponding to terminal P from member data 
12. More specifically, the terminal numbers of terminals Q, Rand S are changed to "0", "1"and "2". As a result, terminal 
S, to which "2" is assigned as the terminal number, is determined to be the simultaneous multicast transmission terminal 
that simultaneously transmits the recently generated update information to all terminals belonging to the same group. 
[0152] Next, simultaneous multicast transmission request transmission unit 22 of terminal R transmits update infor- 
ms mation X generated as a result of update information being updated, the discrimination number "5" currently registered 
in shared data, and a simultaneous multicast transmission request signal that requests simultaneous multicast trans- 
mission, to terminal S which is the simultaneous multicast transmission terminal (Step S4d). 

[0153] Next, transmission destination determination unit 21 of terminal S determines the terminal to serve as the 
next simultaneous multicast transmission terminal based on a predetermined prescribed algorithm (Step S5d). 

20 [0154] Here, a specific explanation is provided of the method for determining the next simultaneous multicast trans- 
mission terminal. For example, the discrimination number is taken to be "6" by adding "1" to the "5" which is the dis- 
crimination number currently registered in the shared data. When this new discrimination number, "6", and the total 
number of terminals in the group, "3" , are entered into the above-mentioned [Formula 1] , the following result is de- 
termined: 6 mod 3 = 0. As a result, terminal Q, to which "0" is assigned as the terminal number, is determined to be 

25 the next simultaneous multicast transmission terminal. 

[0155] Next, simultaneous multicast transmission notification transmission unit 34 of terminal S transmits a simulta- 
neous multicast transmission starting notification that indicates starting of simultaneous multicast transmission to ter- 
minal Q which is the next simultaneous multicast transmission terminal. In addition, simultaneous multicast transmis- 
sion execution unit 33 of terminal S transmits update information X and the new discrimination number, "6", to terminal 

30 Q which is the next simultaneous multicast transmission terminal (Step S6d). 

[0156] Simultaneous multicast transmission notification receiving unit 31 of terminal Q recognizes that simultaneous 
multicast transmission has started by receiving the simultaneous multicast transmission starting notification transmitted 
from terminal S. Shared data update control unit 40 of terminal Q then updates update information X received from 
terminal S and shared data housed in shared data storage unit 10 using discrimination number "6" (Step S7d). 

35 [0157] In addition, simultaneous multicast transmission execution unit 33 of terminal S transmits update information 
X and the new discrimination number "6" to terminal R corresponding to the terminal identification code housed in 
member data 12 (Step S8d). 

[0158] Shared data update control unit 40 of terminal R then updates update information X received from terminal 
S, which is the simultaneous multicast transmission terminal, and shared data housed in shared data storage unit 10 
40 using discrimination number "6" (Steps S9d). 

[0159] Next, simultaneous multicast transmission notification transmission unit 34 of terminal S transmits a simulta- 
neous multicast transmission ending notification indicating that simultaneous multicast transmission has ended to ter- 
minal Q which is the next simultaneous multicast transmission terminal (Step S10d). 

[0160] Simultaneous multicast transmission notificationreceiving unit 31 of terminal Q then recognizes that simulta- 
45 neous multicast transmission has ended by receiving the simultaneous multicast transmission ending notification trans- 
mitted from terminal S (Step S11d). 

[2.6] Operation in case of Adding a Terminal 

50 [0161] An explanation is provided of an example of operation in the case of adding a terminal with reference to Figs. 
1 through 12. 

[2.6.1] General Operation in Case of Adding a Terminal 

55 [0162] To begin with, an explanation is provided of the general operation in the case of adding a terminal with refer- 
ence to Figs. 10 and 11. 

[0163] The drawings shown in Figs. 10 and 11 represent the state of the case of terminal S being newly added to a 
computer system group composed of terminals P, Q and R. 
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[0164] The state shown in Fig. 10 represents the state in which, for example, terminal S requests terminal R to add 
said terminal S to the group. In this case, terminal R downloads shared data housed in shared data storage unit 10 to 
terminal S. 

[0165] Next, the state shown in Fig. 11 represents a state in the case update information has been generated for 
s shared data in the group composed of terminals P, Q and R during downloading from terminal R to terminal S. In this 
state, terminal R, which has received the update information, relay transmits said update information to terminal S in 
the form of different data from the downloaded data. Moreover, in this state, terminal R generates update Information 
for registering terminal S in member data 12, and transmits the generated update information to the simultaneous 
multicast transmission terminal at that time. As aresult, said update information is simultaneously transmitted, and 
10 member data housed in all terminals belonging to the same group is updated. 

[0166] As a result of this updating, terminal S is registered in member data 12. As a result, terminal S is able to 
receive all following update information generated in the group by simultaneous multicast transmission from the simul- 
taneous multicast transmission terminal. Thus, at any time later, terminal R is not required to relay transmit said update 
information to terminal S even if update information transmitted by simultaneous multicast transmission is received. 
15 [0167] Said group is then composed of the four terminals consisting of P, Q, R and S at the point all downloading is 
completed. 

[2.5.2] Detailed Operation in case of Adding a Terminal 

20 [0168] Next, an explanation is provided of the detailed operation in the case of adding a terminal with reference to 
Fig. 12. 

[0169] To begin with, download request unit 51 of terminal S that has been newly added to the group of a computer 
system transmits a download request signal for requesting downloading of shared data to terminal R (Step S1e). 
[0170] Download request receiving unit 61 of terminal R that has received the download request signal then transmits 

25 a download receive signal indicating that the download request signal from terminal S has been received to shared 
data transmission unit 62. Shared data transmission unit 62 then transmit shared data stored in shared data storage 
unit 10 to terminal S in the form of download data (Step S2e). Shared data transmission unit 62 then transmits a relay 
transmission starting signal to update information relay unit 63 that starts relay transmission in which update information 
received from the simultaneous multicast transmission terminal is transmitted to terminal S. 

30 [0171] Shared data receiving unit 52 of terminal S that has received download data from terminal R registers the 
received download data in shared data storage unit 10 (Step S3e). 

[0172] In the case information data for updating shared data has been generated within the group, said update 
information is transmitted to terminal R from simultaneous multicast transmission execution unit 33 of the simultaneous 
multicast transmission terminal (for example, terminal Q) that has been uniquely determined by a prescribed algorithm 
35 (Step S4e). 

[0173] Shared data update control unit 40 of terminal R updates shared data housed in shared data storage unit 10 
using the received update information. Shared data control unit 40 then transmits the received update information to 
update information relay unit 63. 

[0174] Update information relay unit 63 transmits the received update information to terminal S (Step S5e). 
40 [0175] Update information receive unit 53 of terminal S that has received update information from terminal R registers 
the received update information in update information storage unit 54 (Step S6e). 

[0176] Next, simultaneous multicast transmission request transmission unit 22 of terminal R transmits update infor- 
mation for newly registering terminal S in member data 12 to the simultaneous multicast transmission terminal (for 
example, terminal Q) determined by transmission destination determination unit 21 (Step S7e). 
45 [0177] Simultaneous multicast transmission execution unit 33 of terminal Q simultaneously transmits update infor- 
mation to other terminals in the group (Step S8e). 

[0178] Shared data update control unit 40 of terminal R updates members data of the shared data housed in shared 
data storage unit 10 using the received update information. Shared data update control unit 40 then transmits the 
received update information to update information relay unit 63. Update information relay unit 63 then transmits the 
50 received update information to terminal S (Step S9e). 

[0179] Update information receiving unit 53 of terminal S that has received update information from terminal R reg- 
isters the received update information in update information storage unit 54 (Step S10e). 

[0180] Next, in the case the contents of update information relay transmitted to terminal S by update information 
relay unit 63 of terminal R were contents for newly registering terminal S in member data 1 2, relay transmission control 
55 unit 60 stops the relay of update information by update information relay unit 63 (Step S11e). As a result, update 
information relay unit 63 does not relay transmit update information to terminal S even if update information is received 
after that time. 

[0181] In addition, in terminal S, in the case download from terminal R has ended (Step S12e), update information 
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reflecting unit 55 updates shared data housed in shared data storage unit 10 using the update information stored in 
update information storage unit 54 (Step S13e). 

[3] Effect of the Embodiment 

5 

[0182] As has been described above, in the present embodiment, the number of simultaneous multicast transmission 
terminals is limited to one, and the terminals within the group are assigned the role of the simultaneous multicast 
transmission terminal in order. As a result, the processing load borne by each terminal when serving as the simultaneous 
multicast transmission terminal is significantly lessin comparison with the processing load borne by a fixed server 
10 device in a system in which said server device is installed. 

[0183] In addition, in the present embodiment, simultaneous multicast transmission is performed by assigning dis- 
crimination numbers for update information generated for shared data. As a result, each terminal in the group is able 
to update shared data in the order in which update information is generated. 

[0184] In addition, in the present embodiment, update information generated for member data is also the target of 
15 simultaneous multicast transmission by assigning discrimination numbers in the same manner as basic data. Moreover, 
in the present embodiment, discrimination numbers housed in each terminal in the group are managed to be the same. 
As a result, the simultaneous multicast transmission terminal is able to perform simultaneous multicast transmission 
based on member data that has been unified within the group. Thus, the consistency of shared data housed in all 
terminals belonging to the same group can be maintained. 
20 [0185] In addition, in the present embodiment, relay transmission control unit 60 transmits update information gen- 
erated in another terminal in the group to a newly added terminal. As a result, even before member data pertaining to 
the newly added terminal is registered in each terminal in the group, the newly added terminal is able to receive update 
information generated in another terminal in the group. Thus, the consistency of shared data in each terminal in the 
groups, including the newly added terminal, can be maintained. 

25 

[4] Variations of the Embodiment 
[4.1] First Variation 

30 [0186] Furthermore, in the above-mentioned embodiment, although all terminals in the group are eligible to become 
the simultaneous multicast transmission terminal, it is not always necessarythat all terminals be eligible to become the 
simultaneous multicast transmission terminal. For example, prescribed reference values may be established for the 
specifications information of member data, and only those terminals that exceed those reference values may be eligible 
for becoming the simultaneous multicast transmission terminal. As a result, terminals having low processing capacity 

35 can be excluded from being eligible for becoming the simultaneous multicast transmission terminal. 

[0187] In order to carry this out in the above embodiment, terminal numbers are only assigned to those terminals 
that exceed the reference values. Moreover, the total number of terminals in the group is calculated for only those 
terminals that exceed the reference values. 

40 [4.2] Second Variation 

[0188] In addition, in the above-mentioned embodiment, although notification of the deletion or withdrawal of a ter- 
minal is made to the terminal corresponding to the first registered terminal code of member data 12, and the terminal 
that has received said notification requests simultaneous multicast transmission to the simultaneous multicast trans- 
45 mission terminal, it is not always necessary that simultaneous multicast transmission be requested to a specific terminal. 
For example, a terminal that has recognized that another terminal has malfunctioned, or a terminal that will withdraw 
from the group, may directly request simultaneous multicast transmission to the simultaneous multicast transmission 
terminal. 

50 [4.3] Third Variation 

[0189] In addition, in the above-mentioned embodiment, there is no particular mentioned made of the case of a 
plurality of update information, to which the same discrimination number has been assigned, being simultaneous trans- 
mitted to the simultaneous multicast transmission terminal. However, in this case, the simultaneous multicast trans- 
55 mission terminal may be made to simultaneously transmit only the update information that has been received first 
among the update information assigned the same discrimination numbers (in this case, update information that is not 
simultaneously transmitted is discarded). In addition, the simultaneous multicast transmission terminal may be made 
to judge whether or not update information assigned the same discrimination number that has been transmitted later 
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is eligible for simultaneous multicast transmission based on the contents of mandatory update validity information. 
[4.4] Fourth Variation 

s [0190] In addition, in the above-mentioned embodiment, although consecutive integers from "0" to "the total number 
of terminals in the group - 1" are pre-assigned for the terminal number of each terminal, it is not always necessary that 
they start from no". For example, consecutive integers from n to "n + the total number of terminals in the group - 1" 
(where n is an integer) may be assigned for the terminal number of each terminal. In this case, in the case of determining 
the simultaneous multicast transmission terminal, the terminal corresponding to the terminal number coinciding with 

10 the value obtained by adding n to the value determined by [Formula 1 ] becomes the simultaneous multicast transmission 
terminal. 

[4.5] Fifth Variation 

15 [0191] In addition, in the above-mentioned embodiment, although downloading is performed by a terminal that has 
received a download request from a newly added terminal, only a specific terminal may be made to perform download- 
ing. For example, prescribed reference values may be established for specifications information of member data, and 
only the terminal that exceeds those reference values may perform downloading. 

[0192] To provide a specific explanation of this, a terminal that, for example, has received a download request from 
20 a newly added terminal requests that downloading be executed to a terminal having specifications information of mem- 
ber data for which a certain performance value exceeds a prescribed reference value . The terminal that has received 
this request then executes downloading to the newly added terminal. As a result, terminals having low processing 
capacity can be excluded from terminals that execute downloading. Furthermore, in the case there are a plurality of 
terminals that exceed the prescribed reference value, it is optimum that the terminal having the highest performance 
25 value be selected as the terminal that executes down loading. In addition, an arbitrary terminal that exceeds the pre- 
scribed reference value may also be selected as the terminal that executes downloading. 



Claims 

30 

1 . A data sharing method in which data is shared within a group composed of a plurality of terminals interconnected 
via a network, comprising: 

in the case an update is generated for shared data that contains basic data shared within the group and 
35 member data relating to each terminal within the group, 

a simultaneous multicast transmission terminal determination step in which any one of the plurality of terminals 
is determined to be a simultaneous multicast transmission terminal that simultaneously transmits update in- 
formation relating to updating to each terminal within the group according to a predetermined determination 
method, 

40 a transmission step in which update information is transmitted to the simultaneous multicast transmission 

terminal determined in the simultaneous multicast transmission terminal determination step from each termi- 
nal, 

a simultaneous multicast transmission step in which update information is simultaneously transmitted to a 
terminal corresponding to the member data by the simultaneous multicast transmission terminal, and 
45 an updating step in which shared data is updated according to the received update information in each terminal 

that has received the simultaneously transmitted update information. 

2. The data sharing method according to claim 1 wherein, 

each terminal is provided with a discrimination number storage step in which a discrimination number cor- 
50 responding to update information is stored corresponding to shared data, 

the transmission step transmits the discrimination number stored in the discrimination number storage step 
in addition to update information, and 

the simultaneous multicast transmission step simultaneously transmits a discrimination number that is larger 
than the received discrimination number in the form of a new discrimination number in addition to update informa- 
55 tion. 

3. The data sharing method according to claim 2 wherein, 

the simultaneous multicast transmission terminal is provided with a discrimination number judgment step in 
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which the size of the discrimination number is judged by comparing the received discrimination number and the 
discrimination number stored in the discrimination number storage step, 

and the simultaneous multicast transmission step simultaneously transmits the discrimination number in the 
case the received discrimination number has been judged in the discrimination number judgment step to be equal 
to or greater than the discrimination number stored in the discrimination number storage step. 

4. The data sharing method according to claim 3 wherein, 

each terminal is provided with a mandatory simultaneous multicast transmission validity information storage 
step which houses mandatory simultaneous multicast transmission validity information that indicates whether or 
not update information is to be forcibly simultaneously transmitted, and 

the transmission step transmits mandatory simultaneous multicast transmission validity information in addi- 
tion to update information and discrimination number. 

5. The data sharing method according to claim 4 wherein, 

the simultaneous multicast transmission step simultaneously transmits update information in the case man- 
datory simultaneous multicast transmission validity information indicates that update information is to be forcibly 
simultaneously transmitted. 

6. The data sharing method according to claim 2 wherein, 

each terminal is provided with a reception step in which update information and a new discrimination number 
are received, and 

a discrimination number judgment step in which the size of the discrimination number is judged by comparing 
the new discrimination number with the discrimination number stored in the discrimination number storage step; and 

the updating step updates shared data according to received update information in the case the new dis- 
crimination number has been judged in the discrimination number judgment step to be larger than the discrimination 
number stored in the discrimination number storage step. 

7. The data sharing method according to claim 2 wherein, 

each terminal is provided with a terminal number assignment step in which consecutive integers from n to 
"the total number of terminals in the group - in (n is an integer) are assigned as terminal numbers to each terminal 
so as not to be duplicated, and 

the determination method determines as the simultaneous multicast transmission terminal the terminal to 
which a terminal number is assigned that corresponds to the remainder after dividing the discrimination number 
stored in the discrimination number storage step by the number of terminals corresponding to the member data. 

8. The data sharing method according to claim 2 wherein, 

member data contains the performance value of each terminal, and 

the determination method determines the simultaneous multicast transmission terminal based on the per- 
formance value. 

9. The data sharing method according to claim 8 wherein, 

each terminal is provided with a terminal number assignment step in which consecutive integers from n to "n 
+ the number of terminals within the group that exceed a prescribed reference value - 1" (n is an integer) are 
assigned as terminal numbers only to those terminals for which the performance value contained in member data 
exceeds the prescribed reference value so as not to be duplicated, and 

the determination method determines as the simultaneous multicast transmission terminal the terminal to 
which a terminal number is assigned that corresponds to the remainder after dividing the discrimination number 
stored in the discrimination number storage step by the number of terminals corresponding to the member data 
that exceed the reference value. 

10. The data sharing method according to claim 1 wherein, 

the simultaneous multicast transmission terminal is provided with a next simultaneous multicast transmission 
terminal determination step that determines the next simultaneous multicast transmission terminal that simultane- 
ously transmits the next update information, 

a starting notification transmission step that transmits a simultaneous multicast transmission starting notifi- 
cation which indicates that simultaneous multicast transmission has started in addition to update information to 
the next simultaneous multicast transmission terminal determined in the next simultaneous multicast transmission 
terminal determination step, and 
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an ending notification transmission step that transmits a simultaneous multicast transmission ending notifi- 
cation which indicates that simultaneous multicast transmission has ended to the next simultaneous multicast 
transmission terminal; and 

the next simultaneous multicast transmission terminal is provided with a notification reception step that re- 
s ceives update information, simultaneous multicast transmission starting notification and simultaneous multicast 

transmission ending notification, and 

a proxy simultaneous multicast transmission step in which in the case a simultaneous multicast transmission 
ending notification has not yet been received when a prescribed amount of time has elapsed after receiving a 
simultaneous multicast transmission starting notification in the notification reception step, update information is 
10 simultaneously transmitted to the terminal corresponding to member data. 

11. The data sharing method according to claim 10 wherein, 

the next simultaneous multicast transmission terminal is provided with an update information reception step 
in which update information transmitted from each terminal is received, and 
15 a proxy simultaneous multicast transmission step in which, in the case update information is update infor- 

mation that is to be transmitted to the simultaneous multicast transmission terminal, said update information is 
simultaneously transmitted to the terminal corresponding to member data. 

12. The data sharing method according to claim 1 wherein, 

20 each terminal is provided with a response judgment step in which a judgment is made as to whether or not 

there is a response from the simultaneous multicast transmission terminal that has transmitted update information, 
and 

a next simultaneous multicast transmission terminal determination step in which the next simultaneous mul- 
ticast transmission terminal is determined that simultaneously transmits the next update information; and 
25 the transmission step transmits update information to the next simultaneous multicast transmission terminal 

determined in the next simultaneous multicast transmission terminal determination step in the case there is judged 
to be no response in the response judgment step. 

13. The data sharing method according to claim 12 wherein, 

30 the next simultaneous multicast transmission terminal is provided with a proxy simultaneous multicast trans- 

mission step in which update information is simultaneously transmitted to the terminal corresponding to member 
data. 

14. The data sharing method according to claim 1 wherein, 

35 each terminal is provided with a malfunction judgment step in which a judgment is made as to whether or 

not there is a malfunction in another terminal belonging to the group, and 

a next simultaneous multicast transmission terminal determination step in which the next simultaneous mul- 
ticast transmission terminal is determined that simultaneously transmits the next update information; and 

the transmission step transmits update information, in Which member data relating to a terminal correspond- 
40 ing to another communication terminal has been deleted from shared data, to the next simultaneous multicast 

transmission terminal determined in the next simultaneous multicast transmission terminal determination step in 
the case it has been judged that there is a malfunction in another terminal in the malfunction judgment step. 

15. The data sharing method according to claim 1 wherein, 

45 a terminal newly added to the group is provided with a download request step in which downloading of the 

shared data is requested to any terminal belonging to the group, 

a terminal newly added to the group is provided with a shared data reception step in which shared data is 
received from the terminal to which downloading was requested in the download request step, 

a terminal newly added to the group is provided with an update information reception step in which update 
so information simultaneously transmitted within the group is received from the terminal to which downloading was 

requested, and 

an update information updating step in which shared data is updated according to received update information 
following completion of downloading; and 

the terminal to which downloading has been requested is provided with a shared data transmission step in 
55 which shared data is transmitted to the newly added terminal, and 

an update information relay step in which update information received by simultaneous multicast transmission 
is transmitted to the newly added terminal. 
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16. The data sharing method according to claim 15 wherein, 

the member data contains the performance values of each terminal; and 

a terminal to which downloading has been requested is provided with a request notification step in which a 
request to execute downloading is made to a terminal in which the performance value exceeds a predetermined 
reference value, and 

the terminal requested to execute downloading executes downloading to a newly added terminal. 

17. The data sharing method according to claim 15 wherein, 

the update information relay step transmits update information to a newly added terminal that was generated 
during the time from update data generated immediately after the start of downloading to a newly added terminal 
to the generation of update data relating to member data in which the newly added terminal was added. 

18. A terminal belonging to a group composed of a plurality of terminals interconnected via a network, 

said terminal being provided with a shared data storage means that stores shared data containing basic data 
shared within the group and member data relating to each terminal within the group , 

a simultaneous multicast transmission terminal determination means which, in the case an update is gener- 
ated for shared data, determines any one of the plurality of terminals to be a simultaneous multicast transmission 
terminal that simultaneously transmits update information relating to updating to each terminal within the group 
according to a predetermined determination method, 

a transmission means that transmits information to the simultaneous multicast transmission terminal deter- 
mined by the simultaneous multicast transmission terminal determination means; 

a simultaneous multicast transmission means that simultaneously transmits update information to the termi- 
nal corresponding to the member data as the simultaneous multicast transmission terminal, and 

an updating means that updates shared data according to received update information as each terminal that 
receives the simultaneously transmitted update information. 

19. The terminal according to claim 18 wherein, 

a discrimination number storage means is provided that stores a discrimination number corresponding to 
update information corresponding to shared data, 

the transmission means transmits the discrimination number stored by the discrimination number storage 
means in addition to update information, and 

the simultaneous multicast transmission means simultaneously transmits a discrimination number that is 
larger than the received discrimination number in the form of a new discrimination number in addition to update 
information. 

20. The terminal according to claim 19 wherein, 

the simultaneous multicast transmission terminal is provided with a discrimination number judgment means 
that judges the size of the discrimination number by comparing the received discrimination number and the dis- 
crimination number stored by the discrimination number storage means, and 

the simultaneous multicast transmission means simultaneously transmits the discrimination number in the 
case the received discrimination number has been judged by the discrimination number judgment means to be 
equal to or greater than the discrimination number stored by the discrimination number storage means. 

21. The terminal according to claim 20 wherein, 

a mandatory simultaneous multicast transmission validity information storage means is provided that houses 
mandatory simultaneous multicast transmission validity information which indicates whether or not update infor- 
mation is to be forcibly simultaneously transmitted, and 

the transmission means transmits mandatory simultaneous multicast transmission validity information in ad- 
dition to update information and discrimination number. 

22. The terminal according to claim 21 wherein, 

the simultaneous multicast transmission means simultaneously transmits update information in the case 
mandatory simultaneous multicast transmission validity information indicates that update information is to be for- 
cibly simultaneously transmitted. 

23. The terminal according to claim 19 wherein, 

a reception means that receives update information and a new discrimination number, and 

a discrimination number judgment means that judges the size of the discrimination number by comparing 
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the new discrimination number with the discrimination number stored by the discrimination number storage means 
are provided, and 

the updating means updates shared data according to received update information in the case the new 
discrimination number has been judged by the discrimination number judgment means to be larger than the dis- 
s crimination number stored by the discrimination number storage means. 

24. The terminal according to claim 19 wherein, 

a terminal number assignment means is provided that assigns consecutive integers from n to "the total 
number of terminals in the group - 1" (n is an integer) as terminal numbers to each terminal so as not to be dupli- 
10 cated, and 

the determination method determines as the simultaneous multicast transmission terminal the terminal to 
which a terminal number is assigned that corresponds to the remainder after dividing the discrimination number 
stored by the discrimination number storage means by the number of terminals corresponding to the member data. 

15 25. The terminal according to claim 19 wherein, 

the member data contains the performance value of each terminal, and 

the determination method may determine the simultaneous multicast transmission terminal based on the 
performance value. 

20 26. A terminal according to claim 25 wherein, 

a terminal number assignment means is provided that assigns consecutive integers from n to "n + the number 
of terminals within the group that exceed a prescribed reference value - 1" (n is an integer) as terminal numbers 
only to those terminals for which the performance value contained in member data exceeds the prescribed refer- 
ence value so as not to be duplicated, and 

25 the determination method determines as the simultaneous multicast transmission terminal the terminal to 

which a terminal number is assigned that corresponds to the remainder after dividing the discrimination number 
stored by the discrimination number storage means by the number of terminals corresponding to the member data 
that exceed the reference value. 

30 27. The terminal according to claim 18 wherein, 

the simultaneous multicast transmission terminal is provided with a next simultaneous multicast transmission 
terminal determination means which determines the next simultaneous multicast transmission terminal that simul- 
taneously transmits the next update information, 

a starting notification transmission means that transmits a simultaneous multicast transmission starting no- 
35 tification which indicates that simultaneous multicast transmission has started in addition to update information to 

the next simultaneous multicast transmission terminal determined by the next simultaneous multicast transmission 
terminal determination means, and 

an ending notification transmission means that transmits a simultaneous multicast transmission ending no- 
tification which indicates that simultaneous multicast transmission has ended to the next simultaneous multicast 
40 transmission terminal; and, 

the next simultaneous multicast transmission terminal is providedwithanotificationreceptionmeans that re- 
ceives update information, a simultaneous multicast transmission starting notification and a simultaneous multicast 
transmission ending notification, and 

a proxy simultaneous multicast transmission means which, in the case a simultaneous multicast transmission 
45 ending notification has not yet been received when a prescribed amount of time has elapsed after receiving a 

simultaneous multicast transmission starting notification by the notification reception means, simultaneously trans- 
mits update information to the terminal corresponding to member data. 

28. The terminal according to claim 27 wherein, 

50 the next simultaneous multicast transmission terminal is provided with an update information reception means 

that receives update information transmitted from each terminal, and 

a proxy simultaneous multicast transmission means which, in the case update information is update infor- 
mation that is to be transmitted to the simultaneous multicast transmission terminal, simultaneously transmits said 
update information to the terminal corresponding to member data. 

55 

29. The terminal according to claim 18 wherein, 

a response judgment means, which judges whether or not there is a response from the simultaneous multicast 
transmission terminal that has transmitted update information, and 
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a next simultaneous multicast transmission terminal determination means, which determines the next simul- 
taneous multicast transmission terminal that simultaneously transmits the next update information, are provided, 
and 

the transmission means transmits update information to the next simultaneous multicast transmission termi- 
s nal determined by the next simultaneous multicast transmission terminal determination means in the case there 

is judged to be no response by the response judgment means. 

30. The terminal according to claim 29 wherein, 

the next simultaneous multicast transmission terminal is provided with a proxy simultaneous multicast trans- 
10 mission means which simultaneously transmits update information to the terminal corresponding to member data. 

31. The terminal according to claim 18 wherein, 

a malfunction judgment means, which judges whether or not there is amalfunction in another terminal be- 
longing to the group, and 

15 a next simultaneous multicast transmission terminal determination means, which determines the next simul- 

taneous multicast transmission terminal that simultaneously transmits the next update information, may also be 
provided, and 

the transmission means may transmit update information, in which member data relating to a terminal cor- 
responding to another communication terminal has been deleted from shared data, to the next simultaneous mul- 
20 ticast transmission terminal determined by the next simultaneous multicast transmission terminal determination 

means in the case it has been judged by the malfunction judgment means that there is a malfunction in another 
terminal. 

32. The terminal according to claim 18 wherein, 

25 in the case of being newly added to the group, a download request means, which requests downloading of 

shared data to any terminal belonging to the group, 

in the case of being newly added to the group, a shared data reception means, which receives shared data 
from the terminal to which downloading was requested by the download request means, 

in the case of being newly added to the group, an update information reception means, which receives update 
30 information simultaneously transmitted within the group from the terminal to which downloading was requested, and 

an update information updating means, which updates shared data according to received update information 
following completion of downloading, may be provided, and 

the terminal to which downloading has been requested is provided with a shared data transmission means, 
which transmits shared data to the newly added terminal, and 
35 an update information relay means, which transmits update information received by simultaneous multicast 

transmission to the newly added terminal. 

33. The terminal according to claim 32 wherein, 

the member data contains the performance values of each terminal, and 
40 a terminal to which downloading has been requested is provided with a request notification means, which 

requests execution of downloading to a terminal in which the performance value exceeds a predetermined refer- 
ence value, and 

the terminal requested to execute downloading executes downloading to a newly added terminal. 

45 34. The terminal. according to claim 32 wherein, 

the update information relay means transmits update information to a newly added terminal that was gener- 
ated during the time from update data generated immediately after the start of downloading to a newly added 
terminal to the generation of update data relating to member data in which the newly added terminal was added. 

50 35. A medium on which is recorded a program for sharing data within a group composed of a plurality of terminals 
interconnected via a network, characterized in that, 

in the case updating occurs for shared data containing basic data shared within the group and member data 
relating to each terminal within the group, 

any one of the plurality of terminals is determined to be a simultaneous multicast transmission terminal that 
55 simultaneously transmits update information relating to updating to each terminal within the group according to a 

predetermined determination method, and 

together with transmitting update information to said determined simultaneous multicast transmission termi- 
nal, 
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the simultaneous multicast transmission terminal simultaneously transmits update information to the terminal 
corresponding to the member data, and 

each terminal that has received simultaneously transmitted update information updates shared data accord- 
ing to said received update information. 

5 

36. The medium recorded with a program according to claim 35 wherein, 

each terminal stores a discrimination number corresponding to update information corresponding to shared 
data, and 

transmits the stored discrimination number to the determined simultaneous multicast transmission terminal 
10 in addition to update information; and 

the simultaneous multicast transmission terminal simultaneously transmits a discrimination number that is 
larger than the received discrimination number in the form of a new discrimination number in addition to update 
information. 

15 37. The medium recorded with a program according to claim 36 wherein, 

the simultaneous multicast transmission terminal judges the size of the discrimination number by comparing 
the received discrimination number and the stored discrimination number, and 

simultaneously transmits the discrimination number in the case the received discrimination number has been 
judged in said judgment to be equal to or greater than the stored discrimination number. 

20 

38. The medium recorded with a program according to claim 37 wherein, 

each terminal houses mandatory simultaneous multicast transmission validity information which indicates 
whether or not update information is to be forcibly simultaneously transmitted, and 

transmits mandatory simultaneous multicast transmission validity information in addition to update informa- 
25 tion and discrimination number to the determined simultaneous multicast transmission terminal. 

39. The medium recorded with a program according to claim 38 wherein, 

the simultaneous multicast transmission terminal simultaneously transmits update information in the case 
received mandatory simultaneous multicast transmission validity information indicates that update information is 
30 to be forcibly simultaneously transmitted. 

40. The medium recorded with a program according to claim 36 wherein, 

each terminal receives update information and a new discrimination number, 

judges the size of the discrimination number by comparing the new discrimination number with the stored 
35 discrimination number, and 

when simultaneously transmitted update information is received, updates shared data according to received 
update information in the case the new discrimination number has been judged in said judgment to be larger than 
the stored discrimination number. 

40 41. The medium recorded with a program according to claim 36 wherein, 

each terminal assigns consecutive integers from n to "the total number of terminals in the group - 1 " (n is an 
integer) as terminal numbers to each terminal so as not to be duplicated, and 

the determination method determines as the simultaneous multicast transmission terminal the terminal to 
which a terminal number is assigned that corresponds to the remainder after dividing the stored discrimination 
45 number by the number of terminals corresponding to the member data. 

42. The medium recorded with a program according to claim 36 wherein, 

the member data contains the performance value of each terminal, and 

the determination method determines the simultaneous multicast transmission terminal based on the per- 
50 formance value 

43. The medium recorded with a program according to claim 42 wherein, 

each terminal assigns consecutive integers from n to "n + the number of terminals within the group that 
exceed a prescribed reference value - 1" (n is an integer) as terminal numbers only to those terminals for which 
55 the performance value contained in member data exceeds the prescribed reference value so as not to be dupli- 

cated, and 

the determination method determines as the simultaneous multicast transmission terminal the terminal to 
which a terminal number is assigned that corresponds to the remainder after dividing the stored discrimination 
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number by the number of terminals corresponding to the member data that exceed the reference value. 

44. The medium recorded with a program according to claim 35 wherein, 

the simultaneous multicast transmission terminal determines the next simultaneous multicast transmission 
s terminal that simultaneously transmits the next update information, and 

together with transmitting a simultaneous multicast transmission starting notification which indicates that 
simultaneous multicast transmission has started in addition to update information to said determined next simul- 
taneous multicast transmission terminal, and 

a simultaneous multicast transmission ending notification which indicates that simultaneous multicast trans- 
10 mission has ended to the next simultaneous multicast transmission terminal, 

the next simultaneous multicast transmission terminal receives update information, a simultaneous multicast 
transmission starting notification and a simultaneous multicast transmission ending notification, and 

in the case a simultaneous multicast transmission ending notification has not yet been received when a 
prescribed amount of time has elapsed after receiving a simultaneous multicast transmission starting notification, 
15 simultaneously transmits update information to the terminal corresponding to member data 

45. The medium recorded with a program according to claim 44 wherein, 

the next simultaneous multicast transmission terminal receives update information transmitted from each 
terminal, and 

20 in the case update information is update information that is to be transmitted to the simultaneous multicast 

transmission terminal, may simultaneously transmit update information to the terminal corresponding to member 
data. 

46. The medium recorded with a program according to claim 35 wherein, 

25 each terminal judges whether or not there is a response from the simultaneous multicast transmission ter- 

minal that has transmitted update information, 

determines the next simultaneous multicast transmission terminal that simultaneously transmits the next 
update information, and 

transmits update information to the determined next simultaneous multicast transmission terminal in the case 
30 there is judged to be no response in said judgment. 

47. The medium recorded with a program according to claim 46 wherein, 

the next simultaneous multicast transmission terminal simultaneously transmits update information to the 
terminal corresponding to member data. 

35 

48. The medium recorded with a program according to claim 35 wherein, 

each terminal judges whether or not there is a malfunction in another terminal belonging to the group, 
determines the next simultaneous multicast transmission terminal that simultaneously transmits the next 
update information, and 

40 transmits update information, in which member data relating to a terminal corresponding to another commu- 

nication terminal has been deleted from shared data, to the determined next simultaneous multicast transmission 
terminal in the case it has been judged that there is a malfunction in another terminal in said judgment. 

49. The medium recorded with a program according to claim 35 wherein, 

45 a terminal that is newly added to the group requests downloading of shared data to any terminal belonging 

to the group, 

a terminal newly added to the group receives shared data from the terminal to which downloading has been 
requested, 

a terminal newly added to the group receives update information simultaneously transmitted within the group 
50 from the terminal to which downloading was requested, and 

after completion of downloading, together with updating the shared data according to the received update 
information, 

the terminal to which downloading was requested transmits shared data to the newly added terminal, 
and transmits update information received by simultaneous multicast transmission to the newly added ter- 
55 minal. 

50. The medium recorded with a program according to claim 49 wherein, 

the member data contains the performance values of each terminal; and 
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a terminal to which downloading has been requested requests execution of downloading to a terminal in 
which the performance value exceeds a predetermined reference value, and 

the terminal requested to execute downloading executes downloading to a newly added terminal. 

s 51. The medium recorded with a program according to claim 49 wherein, 

when update information received by simultaneous multicast transmission is transmitted to a terminal that 
has been newly added, update information is transmitted to the newly added terminal that was generated during 
the time from update data generated immediately after the start of downloading to a newly added terminal to the 
generation of update data relating to member data in which the newly added terminal was added. 

10 

Amended claims under Art. 19.1 PCT 

1. (Amended) A data sharing method in which data is shared within a group composed of a plurality of terminals 
15 interconnected via a network, comprising: 

in the case an update is generated for shared data that contains basic data shared within the group and 
member data relating to each terminal within the group, 

a simultaneous multicast transmission terminal determination step in which any one of the plurality of terminals 
20 is serially determined to be a simultaneous multicast transmission terminal that simultaneously transmits up- 

date information relating to updating to each terminal within the group , 

a transmission step in which update information is transmitted to the simultaneous multicast transmission 
terminal determined in the simultaneous multicast transmission terminal determination step from each termi- 
nal, 

25 a simultaneous multicast transmission step in which update information is simultaneously transmitted to a 

terminal corresponding to the member data by the simultaneous multicast transmission terminal, and 
an updating step in which shared data is updated according to the received update information in each terminal 
that has received the simultaneously transmitted update information. 

30 2. The data sharing method according to claim 1 wherein, 

each terminal is provided with a discrimination number storage step in which a discrimination number cor- 
responding to update information is stored corresponding to shared data, 

the transmission step transmits the discrimination number stored in the discrimination number storage step 
in addition to update information, and 
35 the simultaneous multicast transmission step simultaneously transmits a discrimination number that is larger 

than the received discrimination number in the form of a new discrimination number in addition to update informa- 
tion. 

3. The data sharing method according to claim 2 wherein, 

40 the simultaneous multicast transmission terminal is provided with a discrimination number judgment step in 

which the size of the discrimination number is judged by comparing the received discrimination number and the 
discrimination number stored in the discrimination number storage step, 

and the simultaneous multicast transmission step simultaneously transmits the discrimination number in the 
case the received discrimination number has been judged in the discrimination number judgment step to be equal 

45 to or greater than the discrimination number stored in the discrimination number storage step. 

4. The data sharing method according to claim 3 wherein, 

each terminal is provided with a mandatory simultaneous multicast transmission validity information storage 
step which houses mandatory simultaneous multicast transmission validity information that indicates whether or 
50 not update information is to be forcibly simultaneously transmitted, and 

the transmission step transmits mandatory simultaneous multicast transmission validity information in addi- 
tion to update information and discrimination number. 

5. The data sharing method according to claim 4 wherein, 

55 the simultaneous multicast transmission step simultaneously transmits update information in the case man- 

datory simultaneous multicast transmission validity information indicates that update information is to be forcibly 
simultaneously transmitted. 
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6. The data sharing method according to claim 2 wherein, 

each terminal is provided with a reception step in which update information and a new discrimination number 
are received, and 

a discrimination number judgment step in which the size of the discrimination number is judged by comparing 
s the newdiscrimination numberwith the discrimination numberstored in the discrimination number storage step; and 

the updating step updates shared data according to received update information in the case the new dis- 
crimination number has been judged in the discrimination number judgment step to be larger than the discrimination 
number stored in the discrimination number storage step. 

10 7. The data sharing method according to claim 2 wherein, 

each terminal is provided with a terminal number assignment step in which consecutive integers from n 
to "the total number of terminals in the group - 1" (n is an integer) are assigned as terminal numbers to each 
terminal so as not to be duplicated, and 

the determination method determines as the simultaneous multicast transmission terminal the terminal to 
15 which a terminal number is assigned that corresponds to the remainder after dividing the discrimination number 

stored in the discrimination number storage step by the number of terminals corresponding to the member data. 

8. The data sharing method according to claim 2 wherein, 

member data contains the performance value of each terminal, and 
20 the determination method determines the simultaneous multicast transmission terminal based on the per- 

formance value. 

9. The data sharing method according to claim 8 wherein, 

each terminal is provided with a terminal number assignment step in which consecutive integers from n to "n 
25 + the number of terminals within the group that exceed a prescribed reference value - 1" (n is an integer) are 

assigned as terminal numbers only to those terminals for which the performance value contained in member data 
exceeds the prescribed reference value so as not to be duplicated, and 

the determination method determines as the simultaneous multicast transmission terminal the terminal to 
which a terminal number is assigned that corresponds to the remainder after dividing the discrimination number 
30 stored in the discrimination number storage step by the number of terminals corresponding to the member data 

that exceed the reference value. 

10. The data sharing method according to claim 1 wherein, 

the simultaneous multicast transmission terminal is provided with a next simultaneous multicast transmission 
35 terminal determination step that determines the next simultaneous multicast transmission terminal that simultane- 

ously transmits the next update information, 

a starting notification transmission step that transmits a simultaneous multicast transmission starting notifi- 
cation which indicates that simultaneous multicast transmission has started in addition to update information to 
the next simultaneous multicast transmission terminal determined in the next simultaneous multicast transmission 
40 terminal determination step, and 

an ending notification transmission step that transmits a simultaneous multicast transmission ending notifi- 
cation which indicates that simultaneous multicast transmission has ended to the next simultaneous multicast 
transmission terminal; and 

the next simultaneous multicast transmission terminal is provided with a notification reception step that re- 
45 ceives update information, simultaneous multicast transmission starting notification and simultaneous multicast 

transmission ending notification, and 

a proxy simultaneous multicast transmission step in which, in the case a simultaneous multicast transmission 
ending notification has not yet been received when a prescribed amount of time has elapsed after receiving a 
simultaneous multicast transmission starting notification in the notification reception step, update information is 
50 simultaneously transmitted to the terminal corresponding to member data. 

11. The data sharing method according to claim 10 wherein, 

the next simultaneous multicast transmission terminal is provided with an update information reception step 
in which update information transmitted from each terminal is received, and 
55 a proxy simultaneous multicast transmission step in which, in the case update information is update infor- 

mation that is to be transmitted to the simultaneous multicast transmission terminal, said update information is 
simultaneously transmitted to the terminal corresponding to member data. 
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12. The data sharing method according to claim 1 wherein, 

each terminal is provided with a response judgment step in which a judgment is made as to whether or not 
there is a response from the simultaneous multicast transmission terminal that has transmitted update information, 
and 

s a next simultaneous multicast transmission terminal determination step in which the next simultaneous mul- 

ticast transmission terminal is determined that simultaneously transmits the next update information; and 

the transmission step transmits update information to the next simultaneous multicast transmission terminal 
determined in the next simultaneous multicast transmission terminal determination step in the case there is judged 
to be no response in the response judgment step. 

10 

13. The data sharing method according to claim 12 wherein, 

the next simultaneous multicast transmission terminal is provided with a proxy simultaneous multicast trans- 
mission step in which update information is simultaneously transmitted to the terminal corresponding to member 
data. 

15 

14. The data sharing method according to claim 1 wherein, 

each terminal is provided with a malfunction judgment step in which a judgment is made as to whether or 
not there is a malfunction in another terminal belonging to the group, and 

a next simultaneous multicast transmission terminal determination step in which the next simultaneous mul- 
20 ticast transmission terminal is determined that simultaneously transmits the next update information; and 

the transmission step transmits update information, in which member data relating to a terminal correspond- 
ing to another communication terminal has been deleted from shared data, to the next simultaneous multicast 
transmission terminal determined in the next simultaneous multicast transmission terminal determination step in 
the case it has been judged that there is a malfunction in another terminal in the malfunction judgment step. 

25 

15. The data sharing method according to claim 1 wherein, 

a terminal newly added to the group is provided with a download request step in which downloading of the 
shared data is requested to any terminal belonging to the group, 

a terminal newly added to the group is provided with a shared data reception step in which shared data is 
30 received from the terminal to which downloading was requested in the download request step, 

a terminal newly added to the group is provided with an update information reception step in which update 
information simultaneously transmitted within the group is received from the terminal to which downloading was 
requested, and 

an update information updating step in which shared data is updated according to received update information 
35 following completion of downloading; and 

the terminal to which downloading has been requested is provided with a shared data transmission step in 
which shared data is transmitted to the newly added terminal, and 

an update information relay step in which update information received by simultaneous multicast transmission 
is transmitted to the newly added terminal. 

40 

16. The data sharing method according to claim 15 wherein, 

the member data contains the performance values of each terminal; and 

a terminal to which downloading has been requested is provided with a request notification step in which a 
request to execute downloading is made to a terminal in which the performance value exceeds a predetermined 
45 reference value, and 

the terminal requested to execute downloading executes downloading to a newly added terminal. 

17. The data sharing method according to claim 15 wherein, 

the update information relay step transmits update information to a newly added terminal that was generated 
so during the time from update data generated immediately after the start of downloading to a newly added terminal 

to the generation of update data relating to member data in which the newly added terminal was added. 

18. (Amended) A terminal belonging to a group composed of a plurality of terminals interconnected via a network, 

said terminal being provided with a shared data storage means that stores shared data containing basic data 
55 shared within the group and member data relating to each terminal within the group, 

a simultaneous multicast transmission terminal determination means which, in the case an update is gener- 
ated for shared data, serially determines any one of the plurality of terminals to be a simultaneous multicast trans- 
mission terminal that simultaneously transmits update information relating to updating to each terminal within the 
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group , 

a transmission means that transmits information to the simultaneous multicast transmission terminal deter- 
mined by the simultaneous multicast transmission terminal determination means; 

a simultaneous multicast transmission means that simultaneously transmits update information to the termi- 
s nal corresponding to the member data as the simultaneous multicast transmission terminal, and 

an updating means that updates shared data according to received update information as each terminal that 
receives the simultaneously transmitted update information. 

19. The terminal according to claim 18 wherein, 

10 a discrimination number storage means is provided that stores a discrimination number corresponding to 

update information corresponding to shared data, 

the transmission means transmits the discrimination number stored by the discrimination number storage 
means in addition to update information, and 

the simultaneous multicast transmission means simultaneously transmits a discrimination number that is 
15 larger than the received discrimination number in the form of a new discrimination number in addition to update 

information. 

20. The terminal according to claim 19 wherein, 

the simultaneous multicast transmission terminal is provided with a discrimination number judgment means 
20 that judges the size of the discrimination number by comparing the received discrimination number and the dis- 

crimination number stored by the discrimination number storage means, and 

the simultaneous multicast transmission means simultaneously transmits the discrimination number in the 
case the received discrimination number has been judged by the discrimination number judgment means to be 
equal to or greater than the discrimination number stored by the discrimination number storage means. 

25 

21. The terminal according to claim 20 wherein, 

a mandatory simultaneous multicast transmission validity information storage means is provided that houses 
mandatory simultaneous multicast transmission validity information which indicates whether or not update infor- 
mation is to be forcibly simultaneously transmitted, and 
30 the transmission means transmits mandatory simultaneous multicast transmission validity information in ad- 

dition to update information and discrimination number. 

22. The terminal according to claim 21 wherein, 

the simultaneous multicast transmission means simultaneously transmits update information in the case 
35 mandatory simultaneous multicast transmission validity information indicates that update information is to be for- 

cibly simultaneously transmitted. 

23. The terminal according to claim 19 wherein, 

a reception means that receives update information and a new discrimination number, and 
40 a discrimination number judgment means that judges the size of the discrimination number by comparing 

the new discrimination number with the discrimination number stored by the discrimination number storage means 
are provided, and 

the updating means updates shared data according to received update information in the case the new 
discrimination number has been judged by the discrimination number judgment means to be larger than the dis- 
45 crimination number stored by the discrimination number storage means. 

24. The terminal according to claim 19 wherein, 

a terminal number assignment means is provided that assigns consecutive integers from n to "the total 
number of terminals in the group - 1" (n is an integer) as terminal numbers to each terminal so as not to be dupli- 
50 cated, and 

the determination method determines as the simultaneous multicast transmission terminal the terminal to 
which a terminal number is assigned that corresponds to the remainder after dividing the discrimination number 
stored by the discrimination number storage means by the number of terminals corresponding to the member data. 

55 25. The terminal according to claim 19 wherein, 

the member data contains the performance value of each terminal, and 

the determination method may determine the simultaneous multicast transmission terminal based on the 
performance value. 
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26. A terminal according to claim 25 wherein, 

a terminal number assignment means is provided that assigns consecutive integers from n to "n + the number 
of terminals within the group that exceed a prescribed reference value - 1" (n is an integer) as terminal numbers 
only to those terminals for which the performance value contained in member data exceeds the prescribed refer- 
s ence value so as not to be duplicated, and 

the determination method determines as the simultaneous multicast transmission terminal the terminal to 
which a terminal number is assigned that corresponds to the remainder after dividing the discrimination number 
stored by the discrimination number storage means by the number of terminals corresponding to the member data 
that exceed the reference value. 

10 

27. The terminal according to claim 18 wherein, 

the simultaneous multicast transmission terminal is provided with a next simultaneous multicast transmission 
terminal determination means which determines the next simultaneous multicast transmission terminal that simul- 
taneously transmits the next update information, 

15 a starting notification transmission means that transmits a simultaneous multicast transmission starting no- 

tification which indicates that simultaneous multicast transmission has started in addition to update information to 
the next simultaneous multicast transmission terminal determined by the next simultaneous multicast transmission 
terminal determination means, and 

an ending notification transmission means that transmits a simultaneous multicast transmission ending no- 

20 tification which indicates that simultaneous multicast transmission has ended to the next simultaneous multicast 

transmission terminal; and, 

the next simultaneous multicast transmission terminal is provided with a notification reception means that 
receives update information, a simultaneous multicast transmission starting notification and a simultaneous mul- 
ticast transmission ending notification, and 

25 a proxy simultaneous multicast transmission means which, in the case a simultaneous multicast transmission 

ending notification has not yet been received when a prescribed amount of time has elapsed after receiving a 
simultaneous multicast transmission starting notification by the notification reception means, simultaneously trans- 
mits update information to the terminal corresponding to member data: 

30 28. The terminal according to claim 27 wherein, 

the next simultaneous multicast transmission terminal is provided with an update information reception means 
that receives update information transmitted from each terminal, and 

a proxy simultaneous multicast transmission means which, in the case update information is update infor- 
mation that is to be transmitted to the simultaneous multicast transmission terminal, simultaneously transmits said 
35 update information to the terminal corresponding to member data. 

29. The terminal according to claim 18 wherein, 

a response judgment means, which judges whether or not there is a response from the simultaneous multicast 
transmission terminal that has transmitted update information, and 
40 a next simultaneous multicast transmission terminal determination means, which determines the next simul- 

taneous multicast transmission terminal that simultaneously transmits the next update information, are provided, 
and 

the transmission means transmits update information to the next simultaneous multicast transmission termi- 
nal determined by the next simultaneous multicast transmission terminal determination means in the case there 
45 is judged to be no response by the response judgment means. 

30. The terminal according to claim 29 wherein, 

the next simultaneous multicast transmission terminal is provided with a proxy simultaneous multicast trans- 
mission means which simultaneously transmits update information to the terminal corresponding to member data. 

50 

31. The terminal according to claim 18 wherein, 

a malfunction judgment means, which judges whether or not there is a malfunction in another terminal be- 
longing to the group, and 

a next simultaneous multicast transmission terminal determination means, which determines the next simul- 
55 taneous multicast transmission terminal that simultaneously transmits the next update information, may also be 

provided, and 

the transmission means may transmit update information, in which member data relating to a terminal cor- 
responding to another communication terminal has been deleted from shared data, to the next simultaneous mul- 
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ticast transmission terminal determined by the next simultaneous multicast transmission terminal determination 
means in the case it has been judged by the malfunction judgment means that there is a malfunction in another 
terminal. 



s 32. The terminal according to claim 18 wherein, 

in the case of being newly added to the group, a download request means, which requests downloading of 
shared data to any terminal belonging to the group, 

in the case of being newly added to the group, a shared data reception means, which receives shared data 
from the terminal to which downloading was requested by the download request means, 
10 in the case of being newly added to the group, an update information reception means, which receives update 

information simultaneously transmitted within the group from the terminal to which downloading was requested, and 
an update information updating means, which updates shared data according to received update information 
following completion of downloading, may be provided, and 

the terminal to which downloading has been requested is provided with a shared data transmission means, 
15 which transmits shared data to the newly added terminal, and 

an update information relay means, which transmits update information received by simultaneous multicast 
transmission to the newly added terminal. 

33. The terminal according to claim 32 wherein, 

20 the member data contains the performance values of each terminal, and 

a terminal to which downloading has been requested is provided with a request notification means, which 
requests execution of downloading to a terminal in which the performance value exceeds a predetermined refer- 
ence value, and 

the terminal requested to execute downloading executes downloading to a newly added terminal. 

25 

34. The terminal according to claim 32 wherein, 

the update information relay means transmits update information to a newly added terminal that was gener- 
ated during the time from update data generated immediately after the start of downloading to a newly added 
terminal to the generation of update data relating to member data in which the newly added terminal was added. 

30 

35. (Amended) A medium on which is recorded a program for sharing data within a group composed of a plurality 
of terminals interconnected via a network, characterized in that, 

in the case updating occurs for shared data containing basic data shared within the group and member data 
relating to each terminal within the group, 
35 any one of the plurality of terminals is serially determined to be a simultaneous multicast transmission terminal 

that simultaneously transmits update information relating to updating to each terminal within the group , and 

together with transmitting update information to said determined simultaneous multicast transmission termi- 
nal, 

the simultaneous multicast transmission terminal simultaneously transmits update information to the terminal 
40 corresponding to the member data, and 

each terminal that has received simultaneously transmitted update information updates shared data accord- 
ing to said received update information. 

36. The medium recorded with a program according to claim 35 wherein, 

45 each terminal stores a discrimination number corresponding to update information corresponding to shared 

data, and 

transmits the stored discrimination number to the determined simultaneous multicast transmission terminal 
in addition to update information; and 

the simultaneous multicast transmission terminal simultaneously transmits a discrimination number that is 
so larger than the received discrimination number in the form of a new discrimination number in addition to update 

information. 



37. The medium recorded with a program according to claim 36 wherein, 

the simultaneous multicast transmission terminal judges the size of the discrimination number by comparing 
55 the received discrimination number and the stored discrimination number, and 

simultaneously transmits the discrimination number in the case the received discrimination number has been 
judged in said judgment to be equal to or greater than the stored discrimination number. 
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38. The medium recorded with a program according to claim 37 wherein, 

each terminal houses mandatory simultaneous multicast transmission validity information which indicates 
whether or not update information is to be forcibly simultaneously transmitted, and 

transmits mandatory simultaneous multicast transmission validity information in addition to update informa- 
s tion and discrimination number to the determined simultaneous multicast transmission terminal. 

39. The medium recorded with a program according to claim 38 wherein, 

the simultaneous multicast transmission terminal simultaneously transmits update information in the case 
received mandatory simultaneous multicast transmission validity information indicates that update information is 
10 to be forcibly simultaneously transmitted. 

40. The medium recorded with a program according to claim 36 wherein, 

each terminal receives update information and a new discrimination number, 

judges the size of the discrimination number by comparing the new discrimination number with the stored 
15 discrimination number, and 

when simultaneously transmitted update information is received, updates shared data according to received 
update information in the case the new discrimination number has been judged in said judgment to be larger than 
the stored discrimination number. 

20 41. The medium recorded with a program according to claim 36 wherein, 

each terminal assigns consecutive integers from n to "the total number of terminals in the group - 1 " (n is an 
integer) as terminal numbers to each terminal so as not to be duplicated, and 

the determination method determines as the simultaneous multicast transmission terminal the terminal to 
which a terminal number is assigned that corresponds to the remainder after dividing the stored discrimination 
25 number by the number of terminals corresponding to the member data. 

42. The medium recorded with a program according to claim 36 wherein, 

the member data contains the performance value of each terminal, and 

the determination method determines the simultaneous multicast transmission terminal based on the per- 
30 formance value. 

43. The medium recorded with a program according to claim 42 wherein, 

each terminal assigns consecutive integers from n to "n + the number of terminals within the group that 
exceed a prescribed reference value - 1" (n is an integer) as terminal numbers only to those terminals for which 
35 the performance value contained in member data exceeds the prescribed reference value so as not to be dupli- 

cated, and 

the determination method determines as the simultaneous multicast transmission terminal the terminal to 
which a terminal number is assigned that corresponds to the remainder after dividing the stored discrimination 
number by the number of terminals corresponding to the member data that exceed the reference value. 

40 

44. The medium recorded with a program according to claim 35 wherein, 

the simultaneous multicast transmission terminal determines the next simultaneous multicast transmission 
terminal that simultaneously transmits the next update information, and 

together with transmitting a simultaneous multicast transmission starting notification which indicates that 
45 simultaneous multicast transmission has started in addition to update information to said determined next simul- 

taneous multicast transmission terminal, and 

a simultaneous multicast transmission ending notification which indicates that simultaneous multicast trans- 
mission has ended to the next simultaneous multicast transmission terminal, 

the next simultaneous multicast transmission terminal receives update information, a simultaneous multicast 
so transmission starting notification and a simultaneous multicast transmission ending notification, and 

in the case a simultaneous multicast transmission ending notification has not yet been received when a 
prescribed amount of time has elapsed after receiving a simultaneous multicast transmission starting notification, 
simultaneously transmits update information to the terminal corresponding to member data. 

55 45. The medium recorded with a program according to claim 44 wherein, 

the next simultaneous multicast transmission terminal receives update information transmitted from each 
terminal, and 

in the case update information is update information that is to be transmitted to the simultaneous multicast 
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transmission terminal, may simultaneously transmit update information to the terminal corresponding to member 
data. 

46. The medium recorded with a program according to claim 35 wherein, 

s each terminal judges whether or not there is a response from the simultaneous multicast transmission ter- 

minal that has transmitted update information, 

determines the next simultaneous multicast transmission terminal that simultaneously transmits the next 
update information, and 

transmits update information to the determined next simultaneous multicast transmission terminal in the case 
10 there is judged to be no response in said judgment. 

47. The medium recorded with a program according to claim 46 wherein, 

the next simultaneous multicast transmission terminal simultaneously transmits update information to the 
terminal corresponding to member data. 

15 

48. The medium recorded with a program according to claim 35 wherein, 

each terminal judges whether or not there is a malfunction in another terminal belonging to the group, 
determines the next simultaneous multicast transmission terminal that simultaneously transmits the next 
update information, and 

20 transmits update information, in which member data relating to a terminal corresponding to another commu- 

nication terminal has been deleted from shared data, to the determined next simultaneous multicast transmission 
terminal in the case it has been judged that there is a malfunction in another terminal in said judgment. 

49. The medium recorded with a program according to claim 35 wherein, 

25 a terminal that is newly added to the group requests downloading of shared data to any terminal belonging 

to the group, 

a terminal newly added to the group receives shared data from the terminal to which downloading has been 
requested, 

a terminal newly added to the group receives update information simultaneously transmitted within the group 
30 from the terminal to which downloading was requested, and 

after completion of downloading, together with updating the shared data according to the received update 
information, 

the terminal to which downloading was requested transmits shared data to the newly added terminal, 
and transmits update information received by simultaneous multicast transmission to the newly added ter- 
35 minal. 

50. The medium recorded with a program according to claim 49 wherein, 

the member data contains the performance values of each terminal; and 

a terminal to which downloading has been requested requests execution of downloading to a terminal in 
40 which the performance value exceeds a predetermined reference value, and 

the terminal requested to execute downloading executes downloading to a newly added terminal. 

51. The medium recorded with a program according to claim 49 wherein, 

when update information received by simultaneous multicast transmission is transmitted to a terminal that 
45 has been newly added, update information is transmitted to the newly added terminal that was generated during 

the time from update data generated immediately after the start of downloading to a newly added terminal to the 
generation of update data relating to member data in which the newly added terminal was added. 
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Fig. 1 
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Fig. 3 
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